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THROUGH THE BEEB.. 
Video frame-grabbing peripheral reviewed 



should 

A maxim which eloquently describes the 
Brother HR-S. 

Less than a foot across, it’s nonetheless loaded 
with features. 

But there’s one thing the HR-5 won't give you. 
Earache. 
For the annoying ‘clickety clack’ many printers 

produce is mercifully absent from the HR-5. 
Quietly efficient, it delivers high definition dot 

matrix text over 80 columns at 30 c.p.s. 
The HR-5 also has something ofan artistic bent. 
Being capable of producing uni-directional 

graph and chart images together with bi-directional 
text. 

It will also hone down characters into a 
condensed face, or extend them foradded emphasis. 

Incorporating either a Centronics parallel 
or RS-232C interface, the HR-5 is compatible with 

Little Brothers 
be seen but 

not heard. 
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most home computers and popular software. 
Perfectly portable, the battery or mains operated 

HR-5 weighs less than 4lbs, and has a starting price 
of only £179.95 (inc.VAT). 

Which is really something to shout about. 
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Computing Today is constantly on 
the look-out for well written ar- 
ticles and programs. If you think 
that your efforts meet our stan- 
dards, please feel free to submit 
your work to us for consideration. 

All material should be typed. 
Any programs submitted must be 
listed (cassette tapes and discs will 
not be accepted) and should be ac- 
companied by sufficient documen- 
tation to enable their implementa- 
tion. Please enclose an SAE if you 
want your manuscript returned, all 
submissions will be acknowledg- 
ed. Any published work will be 
paid for. 

All work for consideration should 
be sent to the Editor at our Golden 
Square address. 
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The Key to Spectrum Machine Code Success. 
Picturesque’s MACHINE CODE SYSTEM Is used and recommended by 

documentation and the friendly, easy-to-use programs have 
ofessional software writers, et the excellent 
n highly recommended for 

You will only buy one Machine Code System, sobuy the + aoe annon daearebenaeidieit. 
NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE 

ASSEMBLER 
Completely self-contained — 
with its own line editor, giving 
an easy-to-read 40 column 
tabulated listing. Auto line 
numbering, line renumbering 
and auto tabulation make this 
one of the fastest and easiest 
Assemblers to use. 5- 
character label names. 
Decimal, Hex or ASCII 
constants. SAVE/LOAD/ 
VERIFY both the listing and 
Machine Code to cassette/ 
MICRODRIVE/NETWORK. 
Assemble from cassette or 

printer Interfaces, or RS232 (with Interface 1) for 80 column 
printout. FAST ASSEMBLY — 1k of code in 7 seconds 
Assembler Directives:— ORG, END, DEFB, DEFW, DEFM, EQU, 
DEFL. (Microdrive and Centronics facilities S 8. ° O| 
only operate with 48K machines.) 

INCL VAT & P&P 

£7. 50 per program nc VAT & PB 

MONITOR 
The ideal tool to help the 
beginner get started, yet it 
contains all the commands for 
the experienced programmer 
to runand de-bug macnine 
code programs. Inspect and 
alter memory contents in 
Hex or ASCII. Breakpoints and 
full Register display. NOW 
WITH SINGLE STEPPING 
through RAM or ROM. 
Disassemble any part of 
memory, RAM or ROM. Deéc- 
Hex-Dec number converter. 

_ Printer output to ZX 

most Centronics printer Interfaces. General memory 
management commands include Hex dump, Insert, 
Delete, Filland Move. Can reside in memory with the 
Assembler (48K machines only) to give a complete 
Machine Code programming system. 7 ay 

m 

= cassette only ¢ 

INCL. VAT & P&P. 

Available fromthe SPECTRUM 

* It is impossible to 
. * tell you everything | 

: ua the 50 games on ! 
. CASSETTE - 50 but they include 

* many types such as maze, arcade, 4 
missile, tactical and logic games, 
to suit most tastes in Computer 
game playing. 
CASSETTE - 50 will appeal to 

EXPRESS DELIVERY - 
ORDER NOW 

Name 

Address 

people of all ages and the games 
. will provide many hours of - : 

' ‘entertainment for all the family at 
a fraction of the cost of other 
computer games. -_ 

Post Code __ 

alt Country 
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50 GAMES ON ONE CASSETTE 
DRAGON -L7E7@ aie Spectrum’ @appie’ ATARI ORICA: 281. VICKBO 
(2 ee 

BB | De2!ers & Stockists enquiries Wein: 

chain of stores - branches o Of £JO nn MM enzies sand all goo 

shops, or by mail order by sending cheque PO to 
PICTURESQUE, 6 Corkscrew Hill, West Wickham, Kent, BR4 9BB. Send SAE for details. 

jie PICTURESOUE 

i: VALUE thats - 
J. out of this world — 

Please send me by return of post, Cassette 50 at £9.95 
ee tape. | enclose a cheque/postal order for 

£ | made payable to 
t Cascade Games Ltd. f 

Pease i: 2 foo Vet ] 

my SF No.| , 1 

SPECTRUM ORIC-1 ZX 81 vic 20 | 
BBC AIB DRAGON ATARI APPLE [V] 

a Cascade Games Ltd., I 
Suite 4, 1-3 Haywra Crescent, Harrogate, 

ascade North Yorkshire, HG1 5BG. England. i 
$ 4 Telephone: (0423) 504526 

CT/G/84 9 
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SPERRY 
INTERESTING 
The Sperry Person al Computer, 
Koat inched this m lontn 1 in the UK, 

Taw fre Cir o 

both. aie al and 
advantages. As a stand-alone 
desktop ‘PC’, 
sonal Computer takes advan- 
tage of IBM's ‘open architec- 
ture concept and taps the vast 

array of application programs 
utilising the highly- popular MS- 
DOS operating syste 

In anton ie Sperry Per- 
sonal Computer, with 128K 

of resident 

operates at 50% faster speeds 
than the IBM PC and XT per 
sonal! computers. Sperry's com- 

tures the indus- 
try's mos co cant iele colour 

rith twice the resolu- 

tion a ihe IBM models: an 

enhanced but compatible key- 
board a built in, automatic 
time-ol-day clock; and built-in 
asyncnronous communication 

on all models, 

Not only is the Sperry Per 
sonal Computer more powertu! 
and price competitive as a 

stand-alone, it's also a single 
window to all the information 

that is produced by Sperry or 
IBM maintrames. In addition to 
communicating with other MS- 
DOS driven PC's using asyn- 
chronous communications, the 
Sperry Personal Computer can 

mM 

‘2 
aS 

(T Cry 
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be used as a termit nal ye born 
Sperry and IBM central pro- 
cessors through optional syn- 

chronous communications. in- 

terfaces — IBM's bisynchron- 
and SNA fen CO ‘ei fl ‘] ata 

RS ot SIAL oULt: , DIC Lo ls. 
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efits com- 
business 

as graphics, 
mathemati- 

unique 

of 7.16 MHz that ben 
pulatlon intensive 

applications st ass 
spreads sheets in = Co. 

sonal com puter Sf 
slower speed of 4.77 MHz te 
emulate IBM if desired. 

A monochrome orachoice of 
two colour display monitors is 

available. The high resolution 
colour display provides ennan- 

cements over the IBM colour 
monitor, The medium resolution 

colour display provides graph- 
ics resolution and colour fec- 
tures similartothe IBMPC butat 

a lower price. 
The hign resolution colour 

display of the $ Spel Personal 

Computer doubles that of com- 
parable competitive units while 

offering a greater array of 
colours. For example, Sperry 
achieves a maximum ol! 

296,000 dots ol resolution and 
allows 16 colours compared 
with IBM's 128,000 dots and 
two-colour limitation. A max- 
imum of 256 colours may be dis- 

played at one time on the 
Sperry screen against a 16- 

colour maximum for IBM. 
In the hi ight resolu 89 m graph- 

y Personal 

Computer cca the ability to 
use four different pages, switch- 

a ris Inst eee te It 
. 
b 
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data at the same time. 

's extra-function sey 
board has an IBM-lookalik 

layout for ease of concurrent 

use, and offers additional fea- 
tures such as clearly defined 

key captions instead of cryptic 
arrow: lock key indicators; an 
extra Enter key placed con- 

veniently next to the numeric 
pad, and Shift and Return keys 
in more familar typewriter lo- 
hacia j 

The Sperry Personal Com- 
. 7 ‘ie o 

puteris available in seven mod- 
els. 5 relate to 

monochrome or colour monitor 

hoice, diskette capacity and 

ixed disk options. For more 
information contact Sperry Lt tc, 
Spery Centre, Stonebridge 
Sika London NW10 als 

(p one 01-969 0511). 

ELF FOR PIXELS 
The ELF terminal is a high 
qe a et | ed eee 14a efinition visual display unit 

Jj i i. ioe = 
\ with a dese footprint similar 
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areca toan A4 sheet of paper. Its 
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to the executive wno requires 
etomni “cess to data oat his 
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desk but who would tind the 

encum ee is, of the normal 

sized VDU unacceptable. Its 
low volume and ease of por 

tability also make the unit ideal 
for the field engineer. 

The es has a flat 7" etched 
oviding an 80 charac- 

line Tenet with flicker-tree 
legibility. The full screen dis- 

p to 24 lines and the 
10 character cell offers a 

hensive range of alpha- 

HARD DISCS 
FROM TANDON 
A tamily of low-cost, high- 
capacity Winchester-based 
disc-memory subsystems has 
been developed by Tandon for 
“plug sas play’ memory ex- 
pansion of the IBM Personal 
computer e end users, or for 

Integration into new computer 
tg Hi | he systems by OEMs 

ii 

HWNages 
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sirokes commana accessito the STOKES IG dCCcess 10 Ine 
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A mode, 40 columns with 25 dat 
lines are displayed using he 

standard 64- character set. 

The QWERTY keybo ard ha AS 
ee nine sa otoe Key 

e LED status: indic ators anda 
selectable audible tone gener 

ator. The all-up weight of the 
monitor and the separate key- 
board is only 3.6 kg and power 

consumption is 25 watts trom a 
240 or 110 V AC supply. 

VS, 
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The product line, Tandon 
Hard Dise Subsystem, is being 
marketed to both retailers and 
OEMs through Tandon’s indus- 
trial distribution network. 

Tandon’'s initial offering is a 
self-contained subsystem in a 
compact, desktop confiqura- 
tion tailored for either OEM or 
end-user applications. This 
new subsystem is a large- 
capacity intelligent peripheral 

LOCK UP YOUR 
BEEB 
VEL BEEB-LOCK is a new pro- 
duct designed and manutac- 
tured in the UK by Video 
Electronics Ltd, Wigan Road, 
Atherton, Manchester M29 
ORH. It willsynchronise the RGB 
output from a BBC Micro to a 
standard interlaced 625-line 
video signal from a camera, 

studio, video-disc player or 
similar equipment. 

The BBC Micro can now be 
used as alow cost alternative to 

expensive ‘professional televi- 
sion caption or graphics gener- 
ators. VEL BEEB-LOCK is 
housed in a small case and is 

connected to the micro’s prin- 
ted circuit board by a simple 

COMPUTING TODAY JUNE 1984 

providing random-access data 
storage and retrieval. Itis asell- 

contained package with a con- 
troller, a power supply and, for 
end users, an adapter card for 
the IBM Personal! Comput er. 

The subsystem for end users, 
the TM 5110 Series OEM mod- 
el, comes with an adaptor 
board to plug and play’ on to 
anIBM personal computer, ann 

software forIBMDOS 1.10 can 
operating systems. A typical 
application will be as an en- 
hancement to a single-user 
IBM/PC with dual 320K flexible 
disc drives. 
Tandon Corporation offers a 

complete line of full and halt 
height S'4-inch floppy and 
Winchester disc drives, a line of 
8-inch halfheight floppy disc 
drives and a new haltinch car- 
tridge tape drive family for 
Winchester disk drive back-up 
applications. Further informa- 
tion from Tandon International, 
9 Suttons Industrial Park, Lon- 
don Road, Heading, Berks 
GS61 1AZ (phone 0734 
6646776). 

wire interface. A unique feature 
of VEL BEEB-LOCK is the ease 
with which it can be installed — 
there are no major track or com- 

ponent modifications required 
to the BBC Micro — just a tew 
wires to solder onto the boara. 

The unit even includes a PAL 
colour encoderand colourgen- 
lock system to convert the RGB 
output from the BBC Micro into 
a synchronous PAL colour sig- 
nal which can be combined 
with the video signal using a 
VEL Minimixer or any other 
studio vision mixer. There is.also 
a version available (Model 
BL.2K) which has its own mix/ 
key board fitted, thus providing 

a complete system for those 
users who only require a basic 
title and caption insertion/ 

MORE FROM 
MIDWICH 
In a move to capture a greater 
section of the retail outlet 
market, Midwich Computers, 
East Anglia’s leading suppliers 
of microcomputers, peripher 
als, components and kits, are 
launching an own-name range 
of packaged products which 
willsoon be appearing in shops 
throughout Britain. 

he main packaged item to 
be sold as a Midwich product 
will be a non-expandable 
single 1OOK disc drive for the 
BBC Micro. Assembled and 
packed in a protective poly- 
styrene tray at Midwich’s own 
premises at Rickinghall near 
Diss, the disc drive is eye- 

fade facility. 
Another model, BL.3, is fitted 
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o RGB compo- 
nents Se . combing them 
with the RGB output taken 
directly from the BBC Micro. 
The final output is a linear RGB 
signal which can be displayed 
directly on a suitable linear 
RGB colour monitor, This ap- 
proach gives superb quality for 
direct view applications and 
will be of particular interest to 

designers of interactive video- 
disc systems. 

A further enhancement for 

the BEEB-LOCK encoders will 
be a ‘colour mapping’ board 
which VEL plan to introduce as 
an update kit in the autumn. 
This will allow the user to preset 
up to eight encoded colours 
selected from several million 
variations. It will then be poss- 
ible to have several shades of 

the same colour on screen 
simultaneously — very useful 
for shadow and modelling 

NEWS 

presented in Mid- 
i ck and green livery. 

Also available from Midwich 
very shortly wi ibe generdi pur- 

bh] 

pose cables and connectors, 
pre-packed onto card and 
again printed in Midwich’'s 
livery. These willbe availableto 
the retailer on wire racks tor 
counter display. 

The importance of attractive 
packaging is high on Midwich’'s 
list of priorities as they seek to 
maintain the standards 
vice they have already Satay 
lished in the educational and 
direct mail tields.“As the market 
matures and end-users pur 
chase from the High Street 
rather than by mail order, 
packaging is going to play an 
increasing ly vital role,” says 
David Watson Midwich's 

lirector. The Mia- 
wich packaging has been 

¥ designed and pro- 
duced to a higherthan average 

quality and David Watson is 
confident that stores will give 
the products plenty of display 

However, equally 
aware of retailers own require- 
ments, he would be will ing to 
arrange for Soo nibs 

aackaaing stores own-brand 

this is preferred. 

UNBEATABLE 
SOFTWARE 
PROTECTION 
We would like to congratulate 
Rabbit Software for finally com- 
ing up with something the 
whole industry has been wait- 
ing for — copy-proof software. 
The review copy of their new 
Commodore 64 arcade game, 
Troopa Truck which was sup- 
plied to CT would dety the most 
devious of pirates: the cassette 
contains nothing but leader 
tape. 

Nice tosee you ve gctasense 
of humour, Heather... 
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MORE ON 
MAILING 
Canon (UK) Ltd have announ- 
ced a new facility for their 
Canon AS100 small business 
computer which will enable it to 
communicate with other com- 
puters or transmit telex mes- 

sages via the new One To One 
service recently announced by 
Kensington Datacom Ltd. 
Canonis the first supplierto fully 
endorse the One to one service 
on their equipment. The new 
facility offers users a faster, sim- 
pler low-cost method of send- 
ing messages via telex, elec- 
tronic mail or letter. 

The computer is connected 
to anormal telephone line by a 
compact auto-dial, error 
checking modem, and this 
together with One To One's 
software program enables 
messages to be quickly trans- 
mitted and received, without 
the user needing to have atelex 
line of his own. For small to 
medium sized companies with 
alow volume of telex traffic, this 

canresultinan annual saving of 
anything in excess of £1000 
over using a _ conventional 
telex machine. 

The agreement with One To 
One, which is estimated to be 
worth more than £500,000 in 

retail modem and _ software 

SSM 

f+ 7 

sales inthe first year, isthe result 

of developments carried out 
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Wanons main COMputel Qaedi- 

ers — and One To One. HRB 
Ltd have been appointed as 
national distributor for the One 
To One System on Canon 
computers. 

The AS100 16-bit small busi- 
ness computer is available in 
monochrome or colour versions 
with high resolution graphics 
capabilities. Memory sizes of 
128K to 512K and a choice of 
floppy disc or Winchester disc 
options from 1.2 Mb to 8.6 Mb 
make it a versatile business sys- 
tem. There is a wide range of 
applications from some of the 
leading software houses for 
word-processing, spreadsheet, 
financial modelling and data- 
base, in additon to financial 
systems and vertical maket 

add-ons, running under CP/ 
M86, MS-DOS or B.O.S. oper- 
ating systems. 

A networking system sup- 
porting up to 64 workstations is 
available, supported by 20 Mb, 
40 Mb or80 Mb disc capacities, 
and the range of printers in- 
cludes daisy wheel and colour 
graphics ink jet models. 
Canon are of Waddon 

House, Stafford Road, Croydon 

CRI 4DD (telephone 01-680 
7700). 

BELIEVE IT OR 
NOT .«:. 
... but Uncle, Sir Clive Sinclair 
has just been voted by com- 
pany directors in the British 
electronics industry as having 
the UK electronics company 
which, “through its achieve- 
ments in the past year, has most 
enhanced the image of the 
industry as a whole’. Apparen- 
tly none of the people entitled to 
vote were on the interminable, 

HUSKY BY 
NAME... 
AND NATURE 
The Husky Hunter is a profes- 
sional handheld microcom- 
puter featuring exceptionally 
large memory capacity — upto 
208K byte of CMOS random- 
access memory together with a 
48K byte ROM-based operat- 
ing system — and rugged pac- 
kaging for use in the most 
stringent environments. To- 

gether with CP/M emulation, 
Husky Hunter also contains 
RAM-disc facilities which en- 
able conventional CP/M disc 
files to be stored and used in 
=~ os + nA waaaat= TATy “7, ~ Kn o~ 

exactly the same way as ina 

[hese teatures mean that the 
most successful microcomputer 
software packages can be used 
in the handheld environment 
for the first time ever. Husky 
Computers believe that this 
critical technical innovation will 
allow handheld computers to 
be used in widespread appli- 
cations and will effectively 
remove restrictions from the use 

thousands-strong list of cus- 
tomers waiting for a OL: a 
machine which was’ launched’, 
may we remind you, onJanuary 
12th, and which still doesn't 

have its ROM finalised, we 
understand. 

The real joke is that one of the 
judging critieria was customer 
services. Hanging on to cus- 
tomers’ money while still de- 
veloping your product does not 
strike us as being much of a 
service. 

of handhelds for practical com- 
mercial and professional 
tasks. 

As well as its unique CP/M 
and disc emulation features, 
Husky Hunter is also extremely 
robust and has a large LCD dis- 
play screen that can be used for 
alphanumeric or graphic dis- 
plays. The system also contains 
full graphic support through a 
built-in BASIC interpreter. 

The ruggedness and por 
tability of Husky Hunter mean 
that it is ideally suited to data- 
capture and computing appli- 
cations in all-weather outdoor 
environments, where it can re- 
place traditional pencil-and- 

y, surveying, and remote 
data gathering. 

In the general business en- 
vironment, Husky Hunter's abil- 
ity to run large, complex pro- 
grams such as Supercalc 
means that it can be used by 
financial managers to prepare 
and update budgets even 
when they are away from their 
desks. In addition, awide range 

of applications are opened up 

we eke , 
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in areas such as work study, 
maintenance scheduling, or 

licensed- trade stock control. 
Husky Hunter measures only 

216 x 156 x 32mm — no larger 
than an A5 paperback book — 
and weighs justoverakilogram. 
The diecast aluminium alloy 

case makes it maged enough 
for the most heavy-duty appli- 
cations — even against 

1 ] 5 ee eS ee ee — accidental immersion in} 

Water, 

The ruggedness of Husky 
Hunter extends to its data 
storage capabilities. Memory 
contents are protected by 
two-tier tail-sate battery system, 
and all the keys on the 57-key 
OQWERTY-style keyboard can 
be reallocated by software to 
prevent data being acciden- 
tally erased by an incorrect 
key operation. 

Husky Hunter is e Bory tO PIo- 
gram using a builti 
interpreter, and its CP/ M com- 
patibility means that it can be 
used with thousands of com- 

PLAYBACK FROM 
PANASONIC 
The R@-8100 program recor- 
der from Panasonic accumu- 
lates data quickly at a storage 
rate of 1,200 bits/sec, and pre- 
vides nearly 500 kilobytes of 
information on a C-60 cassette 
— more than most floppy discs. 
A remote jack means that the 
RO-8100 can be connected to 

many brands of computers, 

therefore permitting automatic 
start/stop commands, sent from 
the keyboard. 

Locating specilic programs 
and data poses no problem — 
the fast forward and rewind 
functions are not affected by 
remote control, so the FF/CUE 
and REW/REV buttons can be 
used to quickly locate specitic 
programs and data; a phase 
selector corrects errors while 
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mercially available software 
programs and otherlangquages. 
In addition, special data-col- 
lection packages have been 
developed for use in specific 
application areas. 
Advanced features of Husky 

Hunter BASIC include exten- 
sive graphics commands such 
as five character sets, circle 
generation, DOX drawing and 
infills, plus multi-octave sound 
generation hae ona! tac 
ities include random and se- 
quential tile hanaling, a real-- 
time clock/calendar, and a 
word-processing-style screen 
editor that covers the full 96- 
character virtual screen width 
with a built-in scroll facility, 

A builtin RS232 intertace 
and a choice of communica- 
tions protocols, including IBM 
780, mean that Husky Hunter 

is compatible with virtually all 
mainframe computers 
many cther micros. In remote 
data- capture applications, 
direct sottware-controlled com- 

na with 2 C) 

loading commercial software 
and the monitor capability pro- 
vides confirmation of signal 
transmission during loading 
and saving. 

esigned with emphasis on 
ease and simplicity, the recor- 
der weighs 600 grams without 
batteries, and measures 119 
mm by 40 mm by 202 mm. 
Other features include a carry 
handle; one touch recording; 
follow-up recording; auto-stop; 
lockable pause control; tape 
counter; tone control and built- 
in condenser microphone. 

Economically powered, the 
unit operates on both mains 
(with optional AC adaptor) or 
battery (four'R6' size batteries). 
Selling at a recommended 
retail price of £55.50, the RO- 
8100 is now available through 
Panasonic's authorised dealer 
network. 

munication can be carried out 
via normal telephone lines to 
download stored data for sub- 
sequent processing. 
A range of periphera 

accessories and options is 

available which allows Husky 
Hunter to be used as part of an 
integrated data-capture and 
computing system. These in- 
clude a disc drive unit, a bar- 
code reader and printer, a dot- 
matix printer, an acoustic 

coupler and a range of 
modems for synchronous and 
asynchronous communi- 

cations. 

Husky Computers Ltd are at 
PO Box 135, 345 Foleshill 
Read, Coventry, CV6 5RW 
(phone 0203 668181). 

THE FUTURE IS 
HERE 
The latest business micro from 
Future Computers is unique for 
its price in having a builtin car- 
tridge tape. Note even the com- 
puters main rivals, the IBM 
PC/ ‘XT and Sirius, can match 

- a a 

available, wena a choice o 
hard discs with 20 or 40MB 
capacity. These hard discs can 
store huge amounts of data and 
retrieve itathighspeed, making 
them much better for serious 

business use than the floppy 
discs used by many business 
computers. 

W ‘ith so much valuable data 
t: " 

tored on a hard disc itis essen- ar) 

ial to bean back-up copies of 
: data in case ol accident, 
ually this is done by copying 

the data on to floppy dises, but 
this can mean using 25 or more 
floppy discs to copy a 20 M™ 

i 

t J ie 

_, tf Ce 4+ 

= 1 
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hard disc. This is time-con- 
suming, efforprone and 
costly. 

The FX30T has a built-in car- 
tridge tape unit. This uses tapes 
which each hold 20MB of data, 
makingiteasy to produce back- 
up copies of the hard disc. The 
system allows the whole disc to 
be copied, orjust selected files, 
suchas those updated since the 
last back-up copy was made. 

Despite being at the forefront 
oftechnology the FX30T is mod- 
estly priced. The version with a 
20 MB dise, the FX30/20T, costs 
£4150 (plus VAT) and the 40 
MB version, the FX30/40T, 
costs £4750 (plus VAT). 
As well as the hard dise and 

tape unit the FXSOT comes with 
128K of memory (expandable 
to 1MB), keyboard, and 12” 
screen all housed in a stylish 
case, It uses a powerful 16 bit 
microprocessor (an 8088 run- 
ning at8 MHz), making it faster 
than most of its rivals. A wide 
range of business software is 
available for the FXSOT's CP/ 
M-86 and Concurrent CP/M 
operating systems and_ its 
Sy ee Ee =, He optional! MS-DOS operating 

oT = aa 
- ede 

Like all the micros in the 

Future Computer range, the 
FAZOT has a networking intey- 

tace built-in as standard. This 
means it is just a matter of plua- 

ging the computers together to 
get them to talk to each other. 
This is particularly useful with 
the FX3OT because it allows 
cheaper computers in the FX 
range to share its h fon: disc and 

tridge tape unit. 
The FX30T is available now 

irom Encotel Systems, the dis- 
tributer for Future Computers, 
on (01) 680 9640. 



CLEAN UP YOUR 
AC(T) 
A new, truly portable Mains 
Adaptor Filter, the DS23384, 
designed for easy use and flex- 
ibility in the modern office and 
laboratory, is now available 
from MPE-Dubilier, 
the field of FRI/ 
sion tiltering. Plug aa into any 
13 amp mains socket, the 
equipment or system to be pro- 

: | E 

the adaptor, with no wiring 
necessary 

Nith eae! overload cut- 

a ee a > Beat = a] a =] full transient p 
range also includes two and 
four way versions. For further 
details contac le 
Ltd, PO Box UL Hammond 
Road, Kirkby Industrial Estate 

Liverpool L33.7UL (phone 05 |- 
2477 2600). 

HERE COME 
KAYPRO 
A new range of portable per 
sona. computers is being intro- 

duced in the UK, having taken 

the American market by storm 

last year. Kaypro computers are 
claimed to offer very high levels 
of performance at a price con- 
siderably lower than similar 
machines. They are bein 
offered not only with all the 
necessary hardware and soft- 

ncluded, but also special 
caves eae s are being 

declors to eusteniers using q 
computer for the first time. 

The Kaypro II is a compact 
portable microcomputer which 
is designed for home and small 
business use, It costs £1,095 
plus VAT, which includes the 
processor, twin disc drive, @” 
monitor and keyboard, plus 
soltware to carry out word pro- 
cessing, correct spelling, finan- 

cial spreadsheet, database 
management and program- 
ming functions. It has recently 
ae voted portable pomputer 
of the year by leading US and 
European joumalists in Chip 
magazine. 

best features of 
dou iole-sided disc drives allow- 
ing storage ot twice the amount 
4 data for larger mea esses 

anc professional Sees ns. 
It costs £1,595 plus VAT, again 
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ed, stor rage and power of a 

10 megabyte hard disc drive 
with high-resolution graphic cs 
capability. It costs £2,295 pli 
VAT intended for 
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VAT and is 

business and professional! users 
requiring an extensive data- 

base, such as _ insurance 

brokers, accountants, estate 
agents, travel agents, and stock 
brokers. 

The core of every Kaypro 
computer is the ular 

microprocesor with c64k RAM 
memory. Any of the thousands 

of programs ¢ available on CP/M 

rn aa Leni ae ce | ha S = 

software can be used utilising 
the integral floppy disc drives 
The Kaypro Il provides up to 
400,000 bytes of s ) 

Kaypro 4 up to 800,000 bytes, 

while the Kaypro 10, which is 
equipped with both floppy disc 

Tait ] 
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large monitor, whichdispiays 

up to 24 lines, 80 characters 
wide in sharp green phosphor 

djustable for bright 
s. Also included in the price 
72-key protessional- quality 

r-style keyboard with 1té 

20 programmable keys plus a 
a i] ‘ 
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Data pro Research Corpora- 
ra 

tion. Data prois anindependent 
market research organisation 

specialising in the area ol 
office automation. 
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chaining individual slave units 

master unit. Only 

are required fore 
four slaves adde 
able chrome/ferric 

chrome and ferric cassettes can 
be copied simultaneously 
because the correct bias para- 
meters are pre-set and 
switched electronically for 
each tape type. 
Maximum reliability has 

been attained by keeping mov- 
ing parts to a minimum. The 
only moving mechanical com- 
ponent is the single pivot float- 
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ing head mechanism — so 
mechanical wear is negligible. 
Both the reel motors and cap- 
stan motor are direct drive and 
contained within a single cast 
aluminium transport block 
Crystal-referenced, phase lock 
loop capstan motor control and 
dynamically controlled spool 
motor tensions make wow and 
flutter insignificant. Soundcraft 
claims that with a deviance rate 
of only 0.1%, the CDE 201 has 

lowest wow and flutter 
specification in the market. 

Features include a high den- 
sity, glass bonded ferrite head 
with a stereo four-track con- 
figuration that copies both sides 
of the cassette at one pass. The 
head mechanism is _ logic- 
controlled, locked into position 
when engaged and with dy- 
namic back tension ensures 

excellent tape to head con- 
tact. 

Foranyone thinking of setting 
up business in the expanding 
tape duplication industry, the 

CD 201 costs£1290 (excluding 
VAT). Further details may be 
obtained from Soundcraft Elec- 
tronics Ltd, 5-8 Great Sutton 
Street, London EC]V OBX 
(phone 01-253 6988 or 01-251 
3631). 

TANDATA FOR 
IBM 
Tandata Marketing is now able 
to provide IBM PC software for 
use with its smart modems 
(Tm100, Tm100x or Tm200), or 

its Td1404 and Tdl616 con- 
trollers when used as modems, 
to provide Prestel terminal 
emulation within the capa- 
bilities of the IBM PC or any PC 
from 64K single disc mono- 
chrome upwards. 128K is re- 
quired to take full advantage of 
autodial and some other 
features. 

The software — including a 
graphics chip for full Prestel 
graphics — costs £150, and a 

BUBBLING UNDER 
Now available with an RS-232 
serial interface card or an IEEE 
488 parallel interface card, the 
IBS 1 Megabit bubble cassette 
system is a new kind of ex- 
changeable memory that pro- 
vides reliable operation in the 
most demanding — environ- 
ments. A small, lightweight, 
maintenance free unit unaffec- 

7 

SAY wry al at 

t ©} Ws A WS 

rection functions, the system 
provides extremely high data 

ryc ? f a 
PNAS SLY, wes shi LA 

MEMOTECH 
BENCHMARKS 
We were pleased to receive a 
letter from Memotech con- 
gratulating us on our review of 
the MTX500 (April '84), which 
modesty forbids us from reprint- 
ing. However, there seems tobe 
some confusion over the value 
of Benchmark 8, which Memo- 
tech think should be 4.3 
seconds rather than the 42.7 
seconds we published. The 
reason for the discrepancy, of 

NEWS 

modem-to-micro cable  ter- 
minating in a 25-way D plug 
(female) costs £15 (both prices 
exclusive of VAT). Full infor- 
mation and the software itself is 
available from Tandata Mar- 
keting Limited, Albert Road 
North, Malvern, Worcestershire 

WR14 2TL (phone 06845 
68421). 

The IBM PC software is the 
latest in the fast expanding 
range of Micropacks now avail- 
able from Tandata — software 
is already available for BBC 
Model B and Apple Europlus/ 
Ile, and will shortly be available 
for the Commodore 64, Com- 
modore PET range, VIC 20 and 
CP/M micros. 

integrity. The capacity of the 
system canbe easily expanded 
to512 Kbytes, and with achiev- 
able highspeed access times of 
2.6mS, this is the fastest, most 

reliable exchangeable non- 
volatile memory system avail- 
able. The unit costs are as 
follows: 
IBS C128 Bubble 

COGRSOTE: cng a oce ee nets £278 
IBS H100 Master Unit ... £245 
IBS HX?) Slave: Unit.....,6117 

BS H300 Master Unit ... £197 

RS232 Interface for 

nits £169 
Further information is available 
from IBS (Milton Keynes) on 
0908 568192. 

D ’ : uo 

course, is that we took our tim- 
ings over the same number of 
iterations as all the other bench- 
marks, while some _ other 

magazines take benchmark 8 
over 100 iterations to make it less 
tedious to run. Hopefully this 
clears up any doubts among 
readers that the MTX was doing 
trig calculations on an abacus. 
(In any case, as we pointed out 

in the article, bench- 
marks are a silly way to 
compare computers). 
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DOT MATRIX PRINTERS 

ALL PRINTERS HAVE CENTRONIC PARALLEL wth ye UNLESS 
OTHERWISE STATED ALL PRINTERS HAVE HI-RES. DO 
ADDRESSABLE GRAPHIC MODE. PLEASE SEND SAE FOR 
FULL DETAILS 

SHINWA 
CPB8O 80 CPS 

Spare mbbor 

RITEMAN 
Compac 

CANON 
P wt GBOA 1 

24 x 16 matr 
Pw 1S6A 160 CPs 

COLOUR AO Tc 
Seikc bet a Olour. ot 

Cano is GAs oA colo O¢ 5 

CPP40 40 colum 

ALL OUR PRINTERS HAVE 1 YEAR WARRANTY 

JUKI 6100 

0 CPS B Ovectior 

Spacing 2K buffer 
Sir Nnoer shee! feeds 

BROTHER HR-15 
'3CPS Bycirection 
Keyboard Uni! 
S) Sh Feeder Unt 

DAISY STEP 2000 

SMITH CORONA TP} 

PROFESSIONAL 
MONITORS 

“SANYO 
“MICROVITEC 
“FIDELITY 
“PHOENIX 

SANYO 

MICORVITEC CUB 

FIDELITY 

PHOENIX 

BBC MICROCOMPUTER SYSTEM BUSINESS SYSTEMS 

WE ARE AN OFFICIAL BBC 
COMPUTER DISTRIBUTOR 

DEALER ENQUIRIES ARE WELCOMED 

Acorn Electron £199. 
WE SUPPLY FREE 30 HOUR BASIC BOOK ANO 4 OUST COVER 

WITH EACH BEC COMPUTER 

sBC $ *he Dest Tecrocomputer Currently on the market 

J26 MAM 32% HOM 8 modes Of operation 'uS colour full 
fe keyboard ler ta) expansions such a9 desc interface 

speech S-oinesizer Econet mter'ace Hehort itis 
persona puter capable of #apanding “to a ama 
budeness system 

APRICOT — SIRIUS — SANYO 
IBM — TEXAS — TORCH 

APPROVED ECONET SERVICE CENTRE __ 

7 [ ter wit < te ¥ - 

COMBE VS DOS & Microscts 

TORCH Z80 2nd PROCESSOR 
For only £347 + VAT 

TORCH 
CF500 COMPUTER with colour mon tc 

TEXAS Besar p cy Sle PROFESSIONAL COMPUTER 
rmyes 255K L megabyte o 

snmand hardw vare Option brings a new ‘evel oF 

MAINTENANCE CONTRACTS ARE AVAILABLE 

COMPLETE WORDPROCESSING 
SYSTEMS 

INCLUDING DAISYWHEEL PRINTER 

From £695 + VAT 

100% BBC COMPATIBLE MITSUBISHI 

AND TEAC SLIMLINE DISK DRIVES 

Printer Casset! Recorcer - ail the necessary cat es ard ci 1 Daisywnee ne £696 - VAT - £799.25 rr rr 

mt DO SYSTEM 2. 8&C Micro mode! & - O-s« interface Sfoeni« Monto *'O0« 
Single Disk Orive Wordwise Smith Coror aisywnee! = r¢ 

tne mecessary cables and cocumentatior 
miy £695 /&~ © £1029.25 

CF ty 
I U0 D 1 

mire en 

SYSTEM 3 BSC Micr PAG se! B . D Sk inter’ace Prine « Voertoer C a 

Disk Drives 200K Wordwise Smitn Corona Da syaree! Prieter - 4) the 

necessary caddies and cocumentatior 

a>. €1148.85 

SYSTEM 4. BBC Micro moce! B - Disk interface Sanyo +ign-Res Greer 

Disk D r “eanta omy 

£°O049 - VAT . £1206.35 

SYSTEM §. BBC Moc 8 Vic - Diss imertace Sanyo eign Res Gr 

(AT = €1374.25 

SYSTEM6, Sanyo 68" vs Tpatple Micro. 128K RAN Sinc 
rrvé@ 180K Wordstar = —— ream Bes Green Meonito- s 

Daisvw t 

e y tite - £1316.75 

SYSTEM 7 anyo "€ St 16M; ™pantee Micro t2BK RAM Dual Disa 
D 5 IADR Wy 's " : Mts merge nfostar Spe ata. Datastar 

SYSTEM 8. A) tne components of System 6 bul with Sanyo High Res 

SYSTEM 9, Ali tre components of System 7 but with SanyoHign Res C 

Pree (‘695 vAT c1969.25 

WE CAN ALSO SUPPLY PACKAGES WITH COMPONENTS OF YOUR 
OWN CHOICE. PLEASE PHONE (0278) 412639 AND ASK FOR 
HAMAYUN MUGHAL FOR A PRICE 

sees ae Sn ee Access 

g oe Sar SS RRS NTL gyi soi RPS R_ GROUP sh ey raat N.B. ALL VAT INCLUDED PRICES ARE THE CORRECT PRICES 
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CONJURING A GENIE TANDY MODEL 4P 
ae hae Fa tg ee = at eae eee a aa pegoveyagneayranind } ekebeeene rey ca apiti fay Sy Se ee ie ee | Men Aucdiogenic are best known for their range of arcade games Io! 20Me MOnns ago Computing Toda\ ran co féciure on tinree new 

z fe Fi : Da ee, ns ey ee Peete se Be tn Com at, rae EE ee ge Leena Pte pee ih, ee ae | eee Sees ee ees a MS ee nis 
home computers such as the Commodore o4, VIC 20 ana COMDUIETS tom lLanay, W/ne orinem, ine Vviode: 4, was a 
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moved into more serious applications. NExt monin we.) pe Wieds. 4 solware and converting to a Model Ill tor total 
1 1 | : | eee ee sere eee Deen Ebene een i a ae ea ea as Pen a Se Se ee, fee boo 4 ee oes See — 
looking at thelr aatabase system lor the 408 opectum COTY. GNOW, QTM Z Tig ly, Wills (WO Ti One machine has been 

SMe Dele Cie Gch Bel CHS Se RE ENO HIGRGR Ok Hav GRnC hie @. Somable Vesion the Medel 4D Ourbuamess called Data (zene, whicn prings the CONCEeEDI ol DCoO- up menus, or (POMS Tore Into a ponapie Version, the Mode! AP. LT Dusimess 

windows, trom the heady heights of the Lisa and Macintosh into computer expert will De putting it through its paces next month. 
* the realm of Sinclair users, Go on record with the July Computing 

poaay, ART AND GEOMETRY 
COMMODORE 64 BASIC The Byzantine Empire, among other things, produced some 
EXTENSIONS outstanding examples of how geometrical concepts car 

ut applied to produce artistic decorative patterns in architecture. 
With practically every useful hardware tunction on the Designs produced on a grid of reqular polygons obviously lend 
Commodore 64 being controlled by a series of PEEKs and themselves to the techniques of computer graphics, and next ed : 
POKEs, it's no wonder that BASIC extensions are springing up month's Computing Today shows how some interesting effects 

(D 

on this ourselves. If you dont want to tailor your own BASIC and microcomputers. Dabble in the art of the East with the July issu 
would rather buy an off-the-shelf cartridge, though, then the next 
issue of Computing Today is essential reading. Well be 
comparing a number of BASIC bolt-ons and seing how good they 
are. 

INTERFACING TO THE ORIC 
The other day we had one of those Angry of Mayiair telephone 
calls. “I've seen a lot of rubbish published in computer magazines 
about interfacing hardware to the Oric, and! want to tell people 
how it should be done”. When the speaker is one of the men 
behind the Byte Drive disc system for the Oric, you sit up and take 
notice. And you get him to write an article, and it appears next 
month. 

A MORE COLOURFUL DRAGON 
People are constantly coming up with unusual facts about the 

a 

4 
“7 

i . = a my —, a — Pad Ee jo 5 & pat dy I Pc Pet Dragon's graphics modes, and in the July issue well have yet 
sie ile T TT ry | ay ars, i = 

Well show you how another. Want a few more colours in Mode 3? 
to mix up a whole new palette. 

Articles described here are in an advanced state of preparation 
but circumstances may dictate changes to the final contents. 
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Simon Dismore 

irst impressions of the 
PC are that it is an 
attractively stvled ma- 

chine with a distinctively Euro- 
pean (rather than American or 
Japanese) tee]. Underneath the 
covers, it looks much like any 
other single-board computer, 
with economically-designed 
circuits, power supply and in- 
terfaces. The review machine 
was presumably a_pre- 
production model, as evi- 
denced by the hand-soldered 
capacitors on some of the RAM 
chips, which are certainly NotA 
Good Thing (as users of other 
manufacturers products have 
discovered to their dismay). 

The machine is manufac- 
tured in Japan. Triumph-Adler 
claim that this gives users the 
best of both worlds: “Teutonic 
attention to design combined 
with Japanese quality control”. 
The PC's specification certain- 
ly matches that of a number of 
Japanese machines: Z80A pro- 
cessor with 64K RAM (of whic 
4K is used for memory-mapped 
video), Microsoft BASIC in 

ROM and an Intel 8251 chip to 
take care of communications. 

In all, a workhorse machin 
with a fairly conventional per- 
sonality compared with home- 
grown products like the Beeb. 
Anyone with experience of one 
of the smaller Japanese busi- 
ness machines should find that 
the PC presents few surprises. 
At around £347 for the entry- 
level cassette version, it repre- 
sents reasonable value for the 
small businessman, andcan be 
expanded to atwin-drive CP/M 
system. 
Who would buy it? Triumph- 

Adler call it a home/career/ 
business machine, but we felt 
that its philosophy was far more 
aimed at business than home. 

HARDWARE 
FACTS 
The keyboard has a business- 
like feel and should stand up to 

SR 
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heavy pounding, and the 
calculator keypad and function 
keys (six, which can be shifted 
to produce 12 combinations) 
will be welcomed by business 
users. There was no utility to 
contigure the function keys from 
CP/M, but one should (hope- 
fully) be available when the 
machine is launched. 

The bad news is that several 
keys are in the “wrong” place: 
the TAB key is on the right-hand 
side, underneath the Return 
key; the CONTROL key sits 
where the TAB should be, and 
so on. It is hard to see why this 
has been done, as the PC litera- 
ture shows a keyboard with the 
correct layout. Worst of all, 
there is no Backspace key, 
which is essential for most 

ion ge OEMS T sai h- A is 
app WMAlLIOlIs numpn-Aqaier 

Ms a Pon ~ ah a aden a ~** 
qaavisea us tO use CUYSOr ier 

ne Yoliots crate ryiit : g 
ana Uuoc.cir hs O18! ba LAL 

seemed more sensible to recon- 
figure one ofthe function keys as 
a backspace (KEY 6, CHR&(8)). 
WealsofoundthatthePC got 

very confused about which 
shifts were in operation: press 
the Lock key afew times andthe 
Graph LED lights up! Any users 
whotind this happeningto them 
should ask for a replacement 
machine immediately — this is 
not the sort of fault which goes 
away with time. 

There was no£ symbol onthe 
keyboard or screen of the 
review machine. Most busines- 
ses find this little character 
rather useful, and Triumph- 

ALPHATRONIC PC 
Triumph-Adler, the German office automation manufacturers who created 
the successful range of Bitsy word processors, are about to launch their new 
eight-bit Alphatronic PC on the UK market. Computing Today examines the 
prospects for anew machine in an already overcrowded market. 

Adler now tell me they will be 
providing this on new machines 
coming into the U 

There are outputs for RGB 
and (monochrome) composite 
video monitors, and Triumph- 
Adlersupply a useful UHF mod- 
ulator with the system which 
converts the RGB signal for use 
on a standard TV receiver. We 
found that the signal strength 
from the modulator( which takes 
its power from the RGB signals) 
was quite weak, so it was dif- 

ficult to get good colours on a 
TV. The character shapes are 
very good, and if reverse video 
(black characters on white) 
is used it is possible to get a 
reasonable 80 column display 
on a TV — not good enough for 
‘ - - ‘Cc ] +44 Y } bn ley intensive work, Dut probabls 

. = 

sufficient for occasional word 

processing, and certainly bet- 
ter than the BBC Micro in 80- 

Unfortunately, whenever a 
deletion is made on the screen 
there is a strong flicker (pre- 
sumably while the video mem- 
ory is being updated) which is 
at its worst when using reverse 
video. It was not clear whether 
this was a defect of the 
machine, or just the ROM 
BASIC. In any case, any busi- 
ness user would soon find an 
RGB monitor essential for 80- 
column work, which makes re- 
verse video unnecessary. 

Hobbyists would not be 
impressed by the limited 
graphics capabilities of the PC. 

Eight foreground/background 
colours are available, but the 

160 by 72 pixel resolution (80 
by 72 in 40-column mode) 
would be inadequate for all but 
the most simple games and 
there is no facility for user- 
defined graphics. Triumph- 
Adler say that a high resolution 
graphics board will be avail- 
able for the home market, but 
would not give any indication of 
price or delivery. The com- 
bined price of PC with graphics 
board might put the system out 
of reach for most home users. 

LANGUAGES 
The machine has the standard 

Microsoft BASIC in ROM, and 

disc drives come with Microsoft 
Disc BASIC ("DOS"). In each 
version programscanbe edited 
using the cursor keys in full 
screen mode, and (apart from 
the irritating flicker on dele- 
tions) the CRT display is quite 
adequate for program de- 
velopment. Like many Japan- 
ese machines, the function key 
labels are displayed at the foot 
of the screen for easy refer- 
ence. 

Software can b 
cassette (Kansas 
face through a DIN plug), 
PROM cartridges or disc. The 
16K PROMs fitinto aconcealed 
socket on the top of the 
machine. Triumph-Adlerwill be 
launching their first cartridge (a 
custom Typing Tutor) in the 
near future, 

Discs connect to the system 
through the I/O bus, which is 
brought out to a rugged con- 
nector on the back of the PC. 
Triumph-Adler market 544" 
drives for the PC, which offer 
320K storage (unformatted) at 
£330 forthe first drive(including 
controller) and £270 for the 
second. Most 54” drives are 
slow, and these were no excep- 
tion. However, a single drive 
configuration for about £677 
(plus £29.50 for CP/M) never- 

loaded from 
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|FACTSHEET Triumph-Adler Alphatronic PC 
CPU 
Clock speed 
ROM 
RAM 
Language 
Keyboard 

Display 

Cassette 

YO 

Weight 
Options 
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4 MHz 
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REVIEW: Alphatronic PC 

stone project managment sys- 
tem ana a large number ol 

spreacsneets, including Mas- 
terplanner, Supercale 2 and 
Micropros CalcStar. 
Asa business system, the PC 

.) is interesting more for its 
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let Sa bs el ee Tein leletex interface, but Tnum \ph- 
Adler have prototyped an inter- 
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THE FUTURE 
The Alphatronic PC faces stiff 
competition when it is 

launched, TheJapanese willbe 
creating a lot of pressure with 

their eight-bit MSX standard 
machines, which will offer the 
graphics that! home users want 

very competit ive small business 

contiguratio: ns appeanng, For 
example, the new Sanyo MBC- 
550 (a 16-bit machine with 
128K RAM, MS-DOS and one 
16QOK drive) is retailing in Lon- 
don tor £669 (all prices in this 
article oes VAT). And, of 

course, there is the Sink — {} tC) tae 

are rusning to Sanven to J 

Itdepends what you wanttodo 
and how much you wantto pay. 
The price of CP/M-80 software 
is falling, and will probably fall 
even further once MS5xX is 

launched in the UK. Dealers, 
manufacturers and many Lsers 

now have considerable 

experience in programming 

g 780-based 
applications. By contrast, 

8088/8086 experience is rarer, 
and Ses is more expen- 

LIST, oe is very little dit 

erence between running, say, 

WordStar on a 
bit system. Big spreadsneets 

and large databas: 
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as 
La at this stage. Look for 

dealers who can give either a 
discount on software | (in which 
case you must learn it yourself) 
orcan show agood track record 
on suppor, p relerably with 

\lphatronic products 

CONCLUSIONS 
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accounting package would 
also be attractive, as the 
strange keyboard layout makes 

is its low price, whichis the main 
silos feature of the system. Itis 
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ZX81-FORTH ROM. 

I) 

Sure! More than 10 tasks 
simultaneously and, insome 
cases, up to 300 times faster! 
That's what replacing the basic 
ROM with the new FORTH does 
for the ZX81—and more! 

The brains behind the 
breakthrough belong to David 
Husband, and he’s building 
Skywave Software on the strength 
of it. Already orders are flooding 
in and it's easy to see why. outside Europe) and send your 

The ZX81-FORTH ROM gives order to the address below. 
you a totally new system. In aay Steg 
addition to multi-tasking and split 
screen WIndOW Capability, you 
can also edit a program while 
three or four others are executing, 
schedule tasks to run from 50 
times asecond to once a year, and 
with a further modification switch 
between FORTH and BASIC 
whenever you like. 

The ZX81-FORTH ROM gives 
you a normal keyboard with a 64 
character buffer and repeat, it 
supports the 16k, 32k, 64k RAM 
packs, it is fig-FORTH compatible 
and it supports the ZX printer. 

The price, too, is almost 
unbelievable. As a ‘‘fit it yourself 
Eprom’, complete with manual, 
it's just £25+ VAT. 
Ada £2 p&p UK (£5 Europe, £10 

tt —— 

Sky ave 

SOFTWARE 
David Husband 

73 Curzon Road, Bournemouth, 
BH1 4PW. ENGLAND. 

Tel: (0202) 302385. 

International +44 20? 302385. 

To take advantage of this simple service, just fill in 
the required information and send it (or a photocopy) 
to: 

COMPUTING TODAY Photocopies, 
No. 1, Golden Square, 
London W1R 3AB. 

together with your money and we'll do the rest! 

| CT JUNE ‘84 CT PHOTOCOPIES 

| NAME 

POSTCODE 

Please send me Photocopies of the following items 

ISSUE ARTICLE PAGES 

Orig 1 
£151 

computer 48K (£143) (£141) 
Orie colour printer £134 (£123) 

£140. New Sinclair OL Computer £495 
(E455) £475. Sinclair Spectruin 48K 
£131 (£131) £143, Spectrum 16K £101 
(£105) £117. Interface 2 £20.45 (£20) 

f24), Microdrive £8 (£8) £9. 32K 
Inemory upgrade kil for 16K Spectruin 
{issue 2 and 3 only) £31 (£28) £30 
Fuller Master and joystick port £56 

(£36) £62, Fuller FOS full sized keyboard 
for the Spectrum with proper space bar 
fo2 (£52) £63. Spectrum printer 
interfaces with cables:- Centronics £51 

(£47) £52, RS232 £35 (£33) £38. 7X 
printer £417 (£40) £50. & printer rolls 
£13 (£16) £21, 2X81 computer £45 
(£44) £54. 2X81 16K ram packs £24 
(£25) £30 

COMMODORE COMPUTERS 

Commodore 64 £204 (F184) £204. Vic 
20 £104 (£97) £117, Convertor to allow 
nost ordinary mono cassette recorders 
to be used with the Vie 20 and the 
Coinmedore 64 £10.95 (£11) £13 
Bargain package:- cassette convertor 
plus compatible cassette recorder £37 

(£38) £44, Commodore cassette 
recorder £43 (£44) £50. Centronics 
printer interfaces for Vie 20 and tha 

Commodore 64 £45 (£41) £46, RS232 

printer interface for Commodore 64 £45 
(£41) £46. Oise drive F233 (£209) £234 
1325 Printer £235 (£220) £245. 1526 
Printer £350 (£330) £360 

SWANLEY ELECTRONICS 

ACORN COMPUTERS 

Electron £203 (£209) £229. BBC Modet 
B £404 (£357) £387. 14° Colour 
Monitor £228 (£299) £315. Kenda 
double density disk interface system 

£139 (£125) £135. 3° Floppy disc drive 
£i7S (£160) £190. 380 track double 
sided 5.25" drives:- Single 400 300K 
£245 (£230) £250, Dual 800. 1600K 
£455 (£420) £450 

PRINTERS 

Brother HAS £145 (£171) £190. Ok 

Microline @0 £203 (flay) £228 
Shinwa CTl CP80 £225 (£218) £2428 
Cannon PW1Ud04 £332 (£200) £329 
Epson RASO £306 (£271) £302. Epson 
RAGOF. T £346 (£316) £346. Epson 
FXSU £440 (£408) £348. Combined 
Matrix prunvters and electric — type- 
writers:- Brother EP22? FI73 (£166) 

£136, Brother EP44 £254 (£235) £260 
simth Coranoa TPi Daisy wheel printer 
£252 (£225) £255, MCP40 Orie Colour 
printer plower £144 (£123) £14u 
Interfaces lorun lhe above printers fram 
Vie and the Commodore 64 £45 (£41) 
P46. We can supply interfaces torun lire 
d00ve printers fron SiHarp compulers 
boo (£52) £55 

Dept CT, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England. 
TEL: Swanley (0322) 64851 

Nothing extra to pay. All prices are inclusive. UK prices are 
shown first and include post and VAT. The second price in 
brackets is for export customers in Europe and includes 
insured air mail postage. The third price is for export 
customers outside Europe (include Australia etc) and 

Lost and can't be replaced? Well, if you've lost one 
of the early issues that cannot be replaced from our 

includes insured airmail postage. Official orders welcome. 

stocks of backnumbers, all is not quite lost. 

It you know the article name and the issue it 
appeared in, we can supply you with a photocopy for 
the miserly sum of £1.50 including postage and packing. 
lt youre stuck for the month, try checking in our 
annual index which is included in the December 
issue each year. 
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SEEING THROUGH 

(ph tei MB ABEL! EG 

Jamie Clary 

If the work of art on the cover impressed you, you can do the same thing 
yourself for a relatively modest outlay. Get hold of a MicroSight system and 

become a REM-brandt. 

nyone watching the 
Winter Olympics _ this 
ear could be forgiven 

for missing the new range of 
special-effects which were 
being used to display snow- 
bound competitors ina way that 
the organisers would never 
have thought possible. Some 
would have noticed, however, 

that the operator of the latest 
special effects module had pro- 
bably bitten off more than he 
could chew, as at one point in 
the proceedings the ever- 
present stopwatch display sud- 
denly appeared at several 
different places about the 
screen — simultaneously! 

mame 
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Although the system being 
used by the Beeb was an exam- 
ple of some of the very latest in 
image processing technology, 
several relatively low-cost sys- 
tems have been devised which, 

as peripheral elements to a host 
microcomputer, are said to offer 

the user a chance to at least 

experiment with the relatively 
new art/science of image pro- 
cessing. Such a system will 
allow the user to seize a single 
video frame via a camera, 

transfer it into the screen 
memory of the host micro, and 
manipulate the image using 
standard memory-manipulation 
techniques. One such system, 

MicroSight, from Hertfordshire- 
based company Digithurst, is a 
video-camera plus interface 
plus software combination 
which, tor a very modest outlay, 
offers a rudimentary vision sys- 
tem for use with a variety of mic- 
ros in home, laborarory, and 
industrial environments. 

Our system was supplied 
complete for use with the BBC 
Micro, although putting Mic- 
rosight into operation and 
achieving acceptable results 
required some determination 
and not alittle imagination, as! 
discovered during the review. 
Before discussing this in any 
detail, however, let us first con- 

sider the complete package as 
it appeared one moming at our 
offices... 

THE SYSTEM 
Our system consisted of a fairly 
inexpensive-looking, mono- 
chrome video camera, com- 

plete with a small but adequate 
tripod, the Microeye interface 
which provides the link between 
camera and micro, and two 
cables — a 20-way ribbon 
cable terminated with standard 
insulation- displacement con- 
nectors to couple the Microeye 
to the Beeb’s user-port, and a 
metre of co-ax cable ter- 
minated with good-quality 



BNC connectors to link the 
camera to the interface. The 
standard MicroSight system is, 
of course, supplied complete 
with a selection of disc-based 
programs, and this allows the 
system to be up and running 
almost immediately. However, | 

decided to investigate each 
elementin arelatively methoai- 
cal and systematic fashion. To 
this end, I chose to ensure that 
the camera was in working order. 

THE CAMERA 
An ITC Ikegami video camera 
acts as the front-end to the sys- 
tem, and although its appear- 
ance prompted adjectives such 
as ‘functional and ‘inoffensive’ 
tospringto mind, itis capable of 
producing a very accurate 
image with its output fed direc- 
tly to a video monitor. Its aper- 
ture can be adjusted from fl] .4 to 
{16 in eight detented steps, and 

itis sensitive enoughto produce 
good images even under light- 
ing conditions normally con- 
sidered poor ie a 14’ by 20’ by 
12’ room illuminated by a single, 

shaded, 100W light bulb. The 
lens supplied with the ITC 
focuses down to a range of one 
half-metre, which was a little 
unsatisfactory as many of the 
more useful applications for the 
MicroSight system (pattem 
recognition and so on) would 
generally require close-up or 
macro facilities. 

Our camera had a small 
motor slung to its underside and 
this, in conjunction with a thin, 

cardboard disc containing red, 

green and blue filters, enables 

the production of'colour images. 
This feature I shall expand 
upon later, but believe me, it's 
pretty clever if one remembers 
that the system uses only a 
monochrome camera! 

THE MICROEYE 
INTERFACE 
The video camera and the 
micro are effectively separated 
by the Microeye interface, 
which to the outside world 
appears as a metal enclosure 
measuring25 cmby |8cmby8 
cm. Mounted to the front panel 
is an illuminated on/off switch, 
with four I/O connectors situ- 
ated at the rear of the enclosure. 
A BNC socket provides an en- 
trance for the raw video signal, 
while a 15-way D-type connec- 
tor joins the interface to the 
micro via the 20-way ribbon 
cable. A nine-way D-type con- 
nector is used to deliver control 
information to the motor slung 
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Fig. 1 Block diagram of the MicroSight. 

beneath the camera, and 
finally a three-pin socket forms 
the 240 V supply entry point. 

The technique used to con- 
vert the video information into 
parallel digital form is outlined 
in the function diagram shown 
(see Fig. 1). The diagram, taken 
from the MicroSight manual, 
illustrates how the video signal 
is separated into two basic 
components. Timing informa- 
tion — the line and frame 
separation signals — are pro- 
cessed and used to control the 
flow of a second component 
(beam intensity, effectively) via 
an analogue switch. A know- 
ledge of these processes is not 
necessary to use the system, but 
it was quite reassuring to leam 
that such details were available 
if required. 

SOFTWARE 
Before describing the software 
in detail, we should briefly con- 
sider how this system, and 
others of its genre, represent 

Monochrome televi- images. 

sion pictures are constructed 
from a large number of very 
small dots. By varying the inten- 
sity of each dot it is possible to 
represent monochromatic 
shades, hence a definite pic- 
ture consisting of many shades 
can be produced, 

In a similar way, it is possible 
fo represent images upon a 

memory-mapped screen. Al- 
though the ability to vary the 
individual pixel brightness 
levels is confined to a relatively 
small number of micros (it is 
often more useful to use such 
attribute space for different 
colours), it is the case that dif- 
ferent colours displayed upon a 
monochrome screen appear as 
varying intensitires of grey — 
the so-called grey-scales. This 
technique is used with the Mic- 
roSight system. The BBC Micro 
can display eight colours in 
Mode 2 (flashing ‘colours’ ig- 
nored!) and is therefore cap- 
able of displaying eight levels 
of grey — simple! The draw- 
back is that one has to display 
such images on a monochrome 

REVIEW : MicroSight 

screen, otherwise the resulting 

picture, although interesting, 
appears as ajumble of different 
colours! 

Although the software sup- 
plied with a peripheral of this 
complexity should ideally be 
capable of exercising every 
facility that the device can offer, 
there is an almost infinite num- 
ber of tricks that one could play 
with an image once it has been 
digitised. For this reason, it 
seems that Digithurst have 
deliberately supplied a mini- 
mum of bundled software — 
enough to allow images to be 
captured and _ subsequently 
stored on disc, but little which 
will exploit the system's real 
potential. This is best empha- 
sised by the fact thatthe manual 
for the basic MicroSight pac- 
kage contains not only a full 
source listing of every routine 
supplied, but complete, de- 
tailed commentaries enabling 
— and effectively encouraging 
— users to fiddle with the code 
in order to obtain a particular 
facility. 

DISC-CONTENTS 
The software supplied with 
the basic system is contained 
by three discs. The first of these 
isthe’ photo disc’ which enables 
the user to simply capture an 
image, display it on a Mode 2 
screen, and store it for future 
use. The ‘MicroSight I' disc is a 
more flexible beast, in that it will 
allow an image, once captured 
inthe micros screenmemory, to 
be manipulated to give, in the 
case of the ‘border facility, an 
outline of an image with the 
main body of the image com- 
pletely removed. The ‘area’ 
facility performs almost the 
antithesis of this function, in that 
much of the grey-scaling is 
removed to leave a crude, but 
very interesting silhouette-like 
image consisting only of black 
and white levels. 

The image held in the micro’s 
graphics RAM is refreshed, 
quite conveniently, using the 
‘Refresh’ option. This option dis- 
plays a 128 by 128 pixelimage 
situated at the bottom-left of the 
screen, and is designed to 
quickly display animage which 
is the current object of the 
camera, in order that adijust- 
ments to focus and so oncan be 
made without waiting an age 
for the whole screen to be up- 
dated. A ‘Threshold’ facility 
allows direct adjustment of the 
contrast of the image, while the 

‘Colour option expands the 
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REVIEW: MicroSight 
: 

128 by 128 image to 200 by 200 
with five scales of grey. 
‘Dumping of images — to 

disc or printer — is also catered 
for, and while the printer dump 
routine supplied uses Epson 
protocols, any screen-dump 
utility could be used once the 
required image has been stored 
on disc. Finally, the screen 
menus can be switched on and 
off, leaving just the captured 
image present upon the screen. 

WHAT'S ON THE 
MENU? 
The options are spread over 
two menus, and although 1 am 
ashamed to admit it, this split- 
level approach had me batfled 
for a time as some options are 
accessable from both menus 
and no explicit indication is 
given as to which menu is 
currently on display (simple 
‘MENU |’ and ‘MENU 2’ heaa- 
ings would have solved this 
problem). 

The final disc supplied with 
the basic system — ‘Microsight 
Hi-Res’ — offers virtually the 
same facilities as the Photo 
disc, but for two important 
exceptions. While both the 
Photo disc and the standard 
MicroSight programs use a 
Mode 2 screen to display 
images, the Hi-Res disc uses 
Mode 0 which has a graphics 
resolution of 640 by 256, com- 
pared with the 160 by 256 
resolution of the Mode 2 screen. 
The higher resolution mode, 
however, is only capable of dis- 
playingtwo colours, against the 
eight colours available with 
Mode 2, so although the image 
may have an improved picture 
‘definition’, much image infor- 
mation is lost by the screen's 
inability to display more than 
two grey-scales (ie black and 
white). 

The other important dif- 
ference is that the Hi-res pro- 
gram has a’slogan’ option. This 
permits character-strings to be 
superimposed upon a given 
image, anywhere about the 
screen — useful for adding titles 
and lables to captured images. 

OPTIONAL EXTRAS 
The programs described so far 
are those supplied as part ofthe 
basic system. In addition to 
these, however, there are two 
other packages available 
which are designed to greatly 
enhance the flexibility of the 
system. The first of these is a 
colour add-on called ‘Micro- 
Sight Colour. This system, 

Basic MicroSight system 

MicroSight colour disc 

to the PC) 

through its ingenious use of red, 
green and blue filters, allows 
the system to represent colour 
images using only the existing 
monochrome camera. This is 
achieved by mounting a motor 
beneath the camera (ours was 
already fitted), to which a disc 
containing three filters is added. 

The motoris energised under 
software control such that, at 
any given moment, only one of 
the red/green/blue filters is in 
front of the lens. If, for example, 
the red filter covers the lens, 
only red light will be admitted 
into the camera, and hence the 
software will compose an image, 
as displayed upon the screen, 
from red only. If the disc is 
revolved to position the green 
filter in front of the lens and 
another scan performed, the 
resulting image will consist of 
green only. This image is then 
‘superimposed’ upon the exist- 
ing red-only display. The same 
process is performed a final 
time using the blue filter to yield 
a full, three-colour image. The 
overall effect of the layered dis- 
play is interesting, in that the 
three separate colours com- 
bine to provide the illusion of a 
full-colour picture! 

MANIPULATION 
The second package avail- 
able as an extra is the ‘Micro- 
scale’ package. This compari- 
tively advanced piece of 
software probably deserves a 
few pages of its own! Briefly, 
though, this package allows 
selective analysis to be per 
formed upon images by defin- 
ing’ windows’. A windowis used 
to designate which portionofan 
image is to be manipulated, 
and in this way specific areas of 

PRICES 

for the BBC Micro, Commodore 64, and IBM 
PC, including monochrome video camera, 
tripod, Microeye interface, cables, MicroSight 

1/MicroSight Hi-Res/Photo discs. 

Microscale Image Analysis Software 

Colour Add-On including motor, filters, and 

MicroSight Interface card for the IBM PC 
(necessary to link the basic MicroSight system 

The MicroSight system is also available for the Hewlett- 
Packard HP 9816 and the ACT Sirius microcomputers. For 
additional information regarding any of the above systems, 
contact Digithurst Ltd, Leaden Hill, Orwell, Royston, Herts. 

SG8 5QH (telephone 0223 208926). 

£495 plus VAT 

£295 plus VAT 

£99 plus VAT 

£95 plus VAT 

a picture can be transformed 
into ‘area’ or ‘border’ represen- 
tations, or removed altogether. 
Also, the relative dimensions of 
specific objects within an 
image can be determined, and 
this feature alone could have 
numerous practical applica- 

tions such as sorting differently 
shaped objects. 

DOCUMENTATION 
How sad it is that poor docu- 
mentation often spoils what 
might otherwise be a well-pre- 
sented system. The manual 
which accompanied our sys- 
tem was an example of such 
documentation, containing not 
only fundamentally inaccurate 
statements (on the very first 
page a routine is referred to 
which does not even exist as 
part of the system software), but 
also containing references to 
non-existent chapters! How- 
ever, what the manual lacks in 

presentation, it attempts to 
make up for in detail. A source 

listing is given for every routine 

— a virtually unknown phen- 
omenon — andthe operation of 
each routine is described in 
such lucid terms that a quick 
glance through the manual is 
almost an education in itself 
This only goes part of the way 
towards compensating for its 
basic inpenetrability, though, 
and I think I would try to avoid 
referring to the manual when- 
ever possible. 

EASE OF USE 
Operating the system was quite 
straightforward in spite of the 
manual, and once the basic 
requirements such as focus, 
illumination and aperture had 

been adjusted, obtaining an 
image was usually a simple 
matter of pressing the relevant 
key. Some of the more advan- 
ced features were a little dif- 
ficult to get to grips with, but this 
was due to unfamiliarity rather 
than any great failing in the sys- 
tem itself As mentioned, the 
camera was sensitive enough 
to produce good images under 
poor lighting conditions if used 
directly with a motor, but to 
obtain similar results with the 
MicroSight system as a whole 
required slightly more favour 
able — butby no means excep- 
tional — conditions. 

The presentation of on-screen 
information (menus and so on) 
was quite disappointing, des- 
pite the graphics capabilities of 
the BBC Micro. In fact, the 
appearance is quite typical of 
software produced by a hard- 
ware company and given the 
price ofthe system as a whole, a 
litle more effort should have 
gone into improving the intelligi- 
bility and overall friendliness of 
on-screen information and 
prompts. As | have already 
mentioned, the system had a 
tendency to leave the user in 
the dark as to what was hap- 
pening at any given moment, 

although this had a beneficial 
side-effect, in that it encour- 
aged me to take more care 
when selecting options from the 
menus than | might otherwise 
have done! 

CONCLUSION 
Given the cost of the MicroSight 
system, those wishing to pur 
chase a relatively inexpensive 

image analysis system coulddo 
far worse than to choose this 
one. It is very good value for 
money, and I still find it difficult 
to accept that MicroSight 
comes complete with acamera. 
The software, despite its 
disappointing appearance, 
functioned well in use and 
always — well, usually — gave 
what was required of it. The 
documentation was the main 
failing of the system. The illogi- 
cal layout of sections within the 
manuals was barely excused 
by my amazement at finding 
complete source code listings 
for the routines — a rarity 
indeed! 

Competition in this area of 
the market is not particularly 
fierce at present, but Digithurst's 
MicroSight system will, I think, 
establish itself as the 
low-cost, image analy- = 
sis system for micros. 
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To alot of people, the Commodore 64 is merely a 
home computer. A handy, entertaining, 
semi-serious piece of kit which all the family can 
enjoy. Few people appreciate, let alone exploit, 
its hidden applications potential. Because, to be 
perfectly honest, no one has ever bothered to 
produce any software to significantly boost its 
performance and exploit allthe exciting 
possibilities. 

Well, we’re about to change all that. HANDIC 
have pioneered four programmers aids that 
really do stretch the imagination and latent 
potential of your Commodore 64. 

Take alook... 
GRAF 64 With GRAF 64 you can study complicated 
mathematical functions by their graph. You can also define a 
function and plot the graph in high resolution within an w-axis 
range. Graphical areas far from the original can be studied by 
a blow-up of a specified range. There is also a special routine 
for computing the integral of a function within a range 
specified by you. £29°95 

MON 64 Machine Code Monitor on cartridge — you do not 
have to wait while the cassette or diskette is being loaded 
between runs and debugging attempts. The package includes 
two (Yes 2!) monitors, so that it is possible to decide what parts 
of the memory NOT to use. Itis, so far, the only monitor on the 
market that works with all 64K of the CBM 64 memory. MON 
64 has built-in help screens and a reset function. There is a 
command that lets you write ASC11-code directly into the 
memory. Except for the special functions the MON 64 has the 
following facilities: Assemble, Breakpoints, Disassemble, Go, 
Hunt, Interpret, Load, Save, Transfer, Relocate, Display Memory, 
Display Registers, Walk, Quicktrace, Modify Registers etc. and 
many others. £39°95 

COMPUTING TODAY JUNE 1984 

i Tel: 0344 778800 Telex: 849426 

STAT 64 STAT 64 simplifies your work with statistics and 
graphic displays. STAT 64 will add 19 commands to your Basic 
language. For example: bar charts (histograms) horizontally 
or vertically, plotting with 3871 points (high-res 64000), screen 
dump even if the screen is in graphic mode (not the high-res 
mode}, statistical commands for mean value, standard 
deviation, variance and other critical calculations. £29°95 

REL 64 Turn your COMMODORE 64 into a remote 
Command and Control Centre. Activate burglar alarms, 
garage doors, locks, electric radiators, switches, thermostats, 
transmitters, lamps, valves, remote controls, pumps, 
telephones, accumulators, electric tools, stop watches, central 
heating systems, ventilators and airconditioning units, 
humidifiers, televisions, stereos... youname it. £34°95 

Stretch your performance and exploit the hidden potential of 
your ‘64. For more information contact our ‘Programmers Aids 
Centre’ on 0344-778800. Or simply fillin and post the coupon 
tO US. 

All prices include VAT 
All products supplied as plug in cartridge. 

_es | FF FF Ff FF Ff fF Ff 
| would like you to send by return post further information on the 
Handic 64 range 

Name 

Company 

Address 

Title 

Tel 

5 Albert Road, Crowthorne 

Berkshire, RG1]] 7LT 
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EASYCODE PART 4 
Simon N. Goodwin 

And soto the final act, where we introduce a few characters from the real world 
of microprocessors and compare their instruction sets to that of our BASIC 
simulation. 

n this final instalment of the the 'Easycode’ series we'll 
compare our invented machine-code with the real thing, and 

explain some of the features of common microprocessors. 
We've got examples in Easycode, 280, 6502 and 6809 code, and 
we ll compare the performance of all of the popular processors. 

THE DIFFICULT BIT 
When this series began we deliberately skipped over an area 
which is normally introduced very early in machine-code tutorials 
— the idea of ‘bits’. This isn't a very hard idea to grasp, but it is 
difficult to see why it is important when you've no background 
knowledge of machine code. By now you should know enough to 

he able to see how bits can be useful. 
You've almost certainly been told, at one time or another, that 

computers store information in ‘ones and nougnts. In other words, 

a voltage can be either present or absent at a point inside a 

computer or memory chip. If the voltage at a point is much over 
2V we generally call the level ‘Logic 1’. Less than a volt cae’ 
corresponds to ‘Logic 0’. (Special purpose computers sometim 
use different levels: olficially, in micro systems, a'O’ is represented 

by OV andia'l’ by 5V). 
The important point is that a computer can't store other values. 

High voltages are‘l’s, lower voltages are ‘O's. The exact line 
between the two levels, or'states’, varies between < componen s 

but it is generally between | and 2V. There is no Logic 2 level, 
and no ‘Logic 3' or’ Logic —2’. Computer storage is composed of 
cells — or’bits. Each bit contains either the value O or’! . 

BASE 100 
Easycode differs from real computers because each location — 
the smallest unit which can be handled — can contain any value 
in the range from O to 99. If you want to store a larger number in 
Easycode, you have to use more than one location. To store a 

value up to 9999 you use two locations, one for the ‘units and 
another for the ‘hundreds’. In principle this could be extended 
indefinitely — to store the number of people in the UK you'd need 
four locations, for units, hundreds, tens of thousands, and millions. 
The limited capacity of an individual location doesnt matter 
much, so long as you can manipulate groups of them together. 

BASE 2 
A single bit is the most! limiting capacity of all. You can use it to 
represent the answer to a'yes/no question but it isn't useful for 
much else on its own. Micro systems recognise this tact and most 
instructions deal with groups of bits rather than individual ones. 
An ‘eight bit’ computer is one which uses, most commonly, groups 

of eight bits, or’ bytes. 
Most popular micros use eight bit processors, although they 

often have a few facilities for handling information in larger or 
smaller amounts. There are jargon terms for each amount ‘words 
(16 bits) — ‘long words (32 bits), pages (often 256 bytes — 2084 
bits), ‘seqments' (typically 65536 bytes) and lots of others, specitic 
to individual processors. There are units smaller than a byte, too: 
a‘nibble’ is two bits and a'nybble’ (note the 7 and the’ y) is four 
bits. 

The more bits there are in a unit, the more values can be 

represented. In a nibble you can store four different values: 00, 
Ol, 10 and 11, This is a notation called ‘binary’ (meaning twofold) 
since each bit may be eithera’O' ora l. 

The number of values which can be stored in a certain 
number of bits is found by multiplying two (the number of possible 
states) by itself for each available bit. In two bits we can store four 
ae in four bits we can store 2 x 2x2 x2=16 values, and so 
on. If you're not sure of this, check it out by writing all of the 
permutation of four bits. Once the mle is known we can say that 

256 values will fit in a byte (eight bits), 65536 values wil: nt u 
computer word (16 bits), and so on. 

DECIMAL AND BINARY 
It is helpful to be able to write numbers in binary, but sometimes 
they are rather unwieldy. It is much easier to say that the 
Spectrum's display memory is located between address 16284 
and 23295, than to use the binary forms 1LQ000( D000000000 and 
101101011111111, even though the binary does represent the 
pattern of voltages used inside the computer! We need a 

consistent a to convert binary into decimal. 
If we call the right hand digit the units, the next digit tn 

Awoe, then the ‘fours’, ‘eights’, 'sixteens and so on, we can 
convert from binary to decimal quite easily. The sequence oi 

Weight: i128 bab 

Binary: 1 O 

Decimal: 128 + 

Binary to decimal conversion. 

values (‘powers of two or'weights’), from the nght, goes 1, 2, 4, 8, 
16, 32, 64, 128, 256, 512, 1024 (a'K), nee 4096, 8192, 16384, 
32768, 65536 and so on. You pick up this sequence quickly as 

you learn machine code. 
As an exam iple, Table | converts the num: er 10101010 from 

binary to decimal. You should S eab = io coniirm that 11111101 
in binary 3 253 i in decimal, ana 0 101 )1 (binary) is 85 

(decimal). 

SHIFT WORK 
There is a hidden advantage of binary arithmetic — it is better 
suited to elec tronic addition, 1 multip! ication, and so on. Even 
pocket calculators use binary internally, like computers, and then 

convert the values as required. You may have spotte sd the 
technique used when you tried out the examples above. 

A RuGTOnTee essor is much better at moving bits arouna than it 
is at complicated SHEA tic operations like multiplication. 
There are electronic ways of mul ltiplying or dividing in a sinale 
step, but they're certainly not tiviall What is easy is moving bits 
up and down in a veoiaies — so-called ‘shilts (if the end values 
are thrown away) or'rotates (ifthe end values re-appear at ine 

other end). 
Look back at the binary forms of 85 and 170. Tc ver G5 

into 170 all you have to do is shift the binary one pices to the leit. 

Such a shift is, in effect, a'multiply by 2’ Ope ration. Salat a shift 

to the right corresponds to a'‘divide by 2’. By convention tne pit 

which ‘falls off after a shift or rotate | Hie remainder, here) is 

shunted into the carry flag. 
Earlier in this series we performed a multiplication py adding a 

number to itself repeatedly. We warned that this was not tne 
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SERIES: Easycode 
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is chnigque used in real computers — now we can see the real you have to take the previous carry’ into account for every digit 
technique in action! alter the first. For each column of binary there are eight pos- 

sibilities, shown in Table 3. 
PROBLEMS MULTIPLYING In principle this rule can be used for addition inside the 
It is fairly easy to program a multiplication using a combination of computer, although tricks are used so that the processor doesnt 
shifts and additions (hardware addition is simpler than multi- have to wait for all the rightmost bits to be added betore it can 
plication — all microprocessors support it). It becomes even work out the result (including carry) for the leftmost. These tricks 
easier once you realise that we re using binary, since the ones are interesting, but rather beyond the scope of this article! 
and noughts in the binary can be used to indicate when we 
should shift the result and when we should add the value to be ILLOGICAL, CAPTAIN! 
multiplied, There is one more application of bits which it is useful to under- 

As an example we'll multiply 23 by 11, using binary through- stand. This is the idea of ‘logical operators’: not spies from the 
ut. 11] decimal (the multiplier) is 1011 in binary, and 23 (the planet Vulcan, but actions based on simple binary rules. Logical 

multiplicand, or'other number!’) corresponds to 10111. The operators allow a programmer to pack different information into 
operations are dry run’ in Table 2. any bit er group of bits within a location. Shifts and rotates can be 

We end up with the binary value 11111101, which — used to line the bits up before they are stored or recalled. Table 4 
amazingly enough — is 253 in decimal! This may seem like summarises the effects of the operators NOT, AND, OR and XOR. 

The simplest logical operator is called 'NOT, ‘inverting or 
TABLE 9 ‘ones-complement,. The effect of the ‘NOT’ operation is to flip ue 

values of each individual bit. Every one becomes a nought, and 

ACTION MULTIPLIER | RESULT | vice versa. 
Set multiplier, clear result Ree See The other logical operators involve two numbers — the data, 
Shift result left (!) 0000000 and a so-called ‘mask’ value which is used to determine the 
Re spe cae ee eat icund mas Satis result. All of the operators are commutative, which means that you 

get the same result whichever value you say is the ‘mask — in 
ets onan tiee woes Gy iit normal arithmetic, addition is said to be commutative, since 7 + 2 
"4° fell off, add multiplicand = ie + ie whereas subtraction is not J- 2 is not the same as 2 are. 

cH eS oan ai tiee 7 (or so my Dank manager insists!). | | 7. | 

Rotate multiplier left. If a The AND operator produces a result which contains ‘ones’ at 
“1? fell off, add multiplicand 01110011 every position where the data AND the mask contained a'l’. This 
Shift result left 11100110 is useful when you want to check some of the bits in a number and 
Rotate multiplier left. If a ignore the others. To test whether a number is odd or even, for "4" fell off, add multiplicand 11111101 : ei ae Se 

instance, you just AND it with |. If the result is zero then the 
number is even, otherwise it contained a‘unit and must be odd. 

The OR satel: produces a result which contains']’ at every 
position where ne data OR the mask (or both) held a']’. This is a 
sétul way to set certain bits in a register. OR A;4 will set the bit 

tnira trom the right (the ‘fours’ Solna in register A, whether or not 
it was set before. 

The last operator is the most devious. The ‘exclusive OR’ (XOR 

or EOR) operation sets a bit in the result whenever ONLY ONE of 
the corresponding bits in data and mask is set. KOR A;1 would 

Binary multiplication. 

magic, but it does work reliably ior any size of number, so long as 
you carry out one shift/ rotate step for every dit in the multiplier 

If this still seems contusing, try thinking of it tas a} 
repeated additions with shitts intermingled. An acd followed by 
four shifts comesponds to 16 adds, an add before two shitts 
corresponds to four adds, and so on. The later a bit appears in 
the multiplier, the less additions it represents. Each position 
represents halt as many additions as the position to its lett. 

There is a ‘useless’ shift in step 1 — this shilts the value zero, 
making absolutely no difference! It has still been pertormed to 
emphasise that the procedure is absolutely identical at each step: 

“9 

TABLE 4 

shift the result, shift the multiplier and add the muitiplicand IF Mera BOTS ray 
there was a carry from the multiplier), There should be as many NOT A O1100010 
steps as there is room for bits in the multiplier. Here we've used Cooret 
four bits, hence four steps are needed to line up the result a 10011101 

conectly, Exon eaten 
You may need more bits for the result than you did for the 

original number, just as in human arithmetic. In decimal, 99 times 2a raneaaes 
90 (two-digit originals) gives a four-digit result: 8910, tor those B 11110000 
with boggling brains or flat calculator batteries! The number of BNE att 
digits (or bits) in the result is never more than the total number of Logical 
digits in multiplier and multiplicand. : birder 

Table 2 presumes that you either know or can work out how to A xXOR B 01101101 
add binary numbers. The process is actually very simple, 

at } os z : i Logical operators. 
although computers are best at it so it is OK to skip the arithmetic x 

as soon as you understand how it works! Binary addition is done make the contents of A odd if they were previously even, or vice 
from the right hand digit lettwards, just as you were taught (with versa. If A is an eight-bit register, XOR A;255 will produce the 
decimal) at school. A'l’ can be ‘carried to the left as usual, so same result as NOT A — all of the bits in A will be flipped (since, 

—_ for any bit, ‘1’ XOR‘1' is ‘0’ and’0' XOR'1! is ‘T°. 
The key thing to remember is that if you XOR a location with 

the same mask twice, you get the first number back. This is very 
useful for applications like graphics, when you want to store and 
then erase a pattem. 

| REAL MACHINE-CODES 
SSAA This series ends with a look at the three most common forms of 
carry 1 hobby machine-code — 780, 6502 and 6809 code. We'll also 

mention the 6800, S080, 8085, 5086, 8088 and 68008 processors 
in passing! 

TABLE 3 
Mo carry 

carry 
Mo carry 

carry 

No carry 

carry 
No carry 

carry 

carry i 

Oo + 

Oo + 

Oo + 

oO + 

il + 

1 + 

i + 

i + RROORR OS +e ee eet nuioie ao 

Adding two bits together. 
a SS Se a a a 
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There are, broadly speaking, two different types of eight bit 
microprocessor — Motorola-style and Intel-style. Motorola and 
Intel are both American chip-makers. Firms such as RCA, Texas 
and National Semiconductor have produced different designs, 
but they haven't caught on with hobby machine builders. Figure | 
shows a family tree of the most popular processors. 

Fig. 1. The microprocessor family tree. 

The first ‘hit’ micro was the Intel 8080, a development of an 
earlier calculator chip called the 8008. Later in 1975 Motorola 
produced the 6800 chip, a competing processor with a totally 
different internal design. 

INTEL. 
Processors which follow the Intel design tend to have lots of 
registers and instructions, all of which have different, specialised 
applications. 

The speed of a processor is determined by the timing clock 
signal it receives. Intel-style machines tend to take a number of 
pulses of the clock before they produce results (usually between 
four and 20 pulses, depending upon the instruction). 

Common Intel style processors are the 8080, 8085, 8086, 
8088 and Z80. The 8085 and Z80 were both directly modelled on 
the 8080, to the extent that they share much ot their instruction- 

set. 

MOTOROLA 
Motorola-style processors have relatively few registers and in- 
structions. Instructions tend to be simple and consistent between 
registers, so that each register can be used in much the same way 
as the others (this is less true of the 6502). 

Motorola established the idea of using ‘instruction pre- fetch’, 
which means that one part of the processor gets on with fetching 
information from memory while the other part decodes and per- 
forms the instructions. This ‘parallel principle is extended 
elsewhere in the processor, so that instructions take few clock 
pulses to be perlormed — generally between one and six pulses. 
This is one of the reasons why the Motorola-style BBC Micro (6502 
at 2 million clock pulses a second, or 2 MHz) can out-perform the 
Lynx or Spectrum with their Intel-style Z80s running at twice the 
clock speed. 

The Motorola 68008 processor used in Sinclair's OL computer 
has been criticised because it is a‘cut-down’ version which 
addresses memory in bytes rather than 16-bit words. In fact the 
loss in performance is quite small — generally only about 30 per 
cent — because of the way the processor can access memory at 
the same time as internal operations are performed. 

By way of contrast, many business machires use the Inte! 

8088 microprocessor, a cut-down model of the 16-bit 8086. The 
8086 does not'look ahead’ in the same way, so the performance 

af the 8088 is degraded much more. 

BATTLE OF THE BYTES 
Listing 1 shows an Easycode program similar to one introduced 
earlier in this series. The program adds up a list of 1O numbers 

and stores the total in memory. Listings 2, 3 and 4 contain 
equivalent programs for the 780, the 6502 and the 6809. The 
overall structure of the solution is the same in each case, although 
the detail has been altered. The programs are not claimed to be 
the best possible solution for each processor, but they do show 
the differences between the machines quite accurately. 

Each real program starts with an ORG statement which tells 
the assembler where the code and data are to be stored. The 
value you pick depends upon the use of memory in your 
computer — it doesn't really matter where you pick so long as the 
memory is not already in use, 

Words like DEFW, DW, and FDB are used to initialise a word 
location to a given value (zero, in the listings). Similarly DEFS, DS 
and RMB reserve a specified number of bytes for data (without 
explicitly storing a value). These words (called ‘pseudo-ops’ since 
they don't cause any processor operations) vary between 
processors and assemblers. The examples above were tested 
using EDAS on a Video Genie, AMAC on an Atari 800 and DASM 

on a Dragon 32. 
Each assembler (other than Easycode) allows lines to be 

named or ‘labelled’. This allows you to refer to data and code by 
name rather than address. On the Z80 and 6502 you define 
labels by following them with a colon — on the 6809 you prefix 
label names with an‘@" sign. 

O: 11 #81 LOAD X;81 Point to start of table+i 
pe 1 Oo LOAD A;O Fetch a zero to... 
a: Ss ¥0 STORE As@7o Clear the hundreds count 

&: 2 #80 LOAD A; @80 Fetch first value 
SB: 19 ADD A; ax Add the next value 
os 6 19 JUMPNC; 19 Don’t carry unless we must 

lis 20 PUSH A Save the units count 

i2: 2 70 LOAD A;@70 Fetch the hundreds 
14: a 1 ADD A;1 Count one more hundred 
ié: = 70 STORE A;a7oO Store the result 
16; 22 POP A Restore the units 

if: 16 8? SUB X;89 Has X reached 89? 

2li 7 24 JURPAZ 5 26 Jump on if X was not Bf 

235 eg? Ss | STORE A;a@71 We*ve finished, store units 
eas 2a RETURN Go back where you came from 
26: 15 970 ADD xX; FO Advance X to the next value 
28: 10 t=] JUMP; 8 Go and add the next value 

Listing 1. The Easycode adder (30 locations of code). It adds 
the values in 80-89, storing the result in 70 and71. 

THE Z80 PROGRAM 
The Z80 processor is very popular with hobbyists, mainly because 
it has lots of ‘special case’ instructions. A very clever programmer 
can consequently produce very clever programs! However, it 
does take a while to learn the idiosyncracies oi the Z80. 

In 780 assembler a number or register-name in brackets 
represents a pointer to a location, so tht LD A, (100) would LoaD 

ORG :Start assembly at address 50000 
DEFW 7Room for the result (word value) 
DEFS ;Space for 10 data bytes 

LD ° 3The number of *adds* required 
LD al! 7Registers H & L point at TABLE 

LD 7;C counts multiples of 256 
LD sFetch the first value into A 

INC 3;Point to the next value 
ADD : 5A = A + what HL points at 
JR io Rush on unless A overflowed 
INC 7Add 1 to (increment) register C 
DINZ ;Decrease B (B=B-1) Jump if not 0 
LD ;Copy “low” byte into register L 
LD H,C 3;Copy “high” byte to register H 
LD (TOTAL) ,.HL;Store result (H and L) in TOTAL 

RET 3Go West, young processor ! 
END ADDUP sThis marks the start and end 

Listing 2. The Z80 adder (22 locations of code). This adds the 
values in TABLE, storing the result in TOTAL. 

eee... ea 
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ee 

the contents of location 100 into register A (oddly, Z80 instructions Turning to our example program, four registers are used — the 

move data from right to left!) and LD A,100 would put the value 16-bit index Y to point to the data, index X to store the total so far, 

100 into A. Some of the eight-bit registers can be used in pairs as A to count data items and B as a temporary store for each item. 

16-bit pointers: the H and L registers are used in this way in "LDB 0, Y+” adds 0 to the contents of register Y (the zero is a 

Listing 2, The DJNZ instruction is a typical compound Inte! dummy value in this case) and puts the contents of the total 

instruction. It combines a count-down (in the B register) with a address into register B. The +’ tells the 6809 to add one to 

conditional jump if the result is not zero. register Y (selecting the next byte in the table) while it is copying 

the byte into BI A a is a rare but useful instruction which adds 

THE 6502 PROGRAM the 8-bit num ahs 1 B to the 16-bit total in X. 

The 6502 is the most consistently-eight-bit PIDCSEay, so Listing 3 

has to store the 16-bit result in two eight-bit stages. Even the stack CONCLUSION 

pointer is an eight-bit register, so a maximum of 256 bytes can be With a little luck this series has explained the essence of machine 

PUSHed. By way of compensation the 6502 has fast, useful code programming. If some of the details are a little unclear, dont 
worry — you leam programming by doing, not by reading. This 

itert Anam aR eee TENS series really set out just to encourage you to get started! 

:Room for the result (word value) The next step is to buy, borrow or steal an assembler (make 

sSpace for 10 data values sure you get all of the instructions!) and buy a good book on your 

:Y selects each value in turn chosen processor (bad luck if you've got a TI 99/4A). The 

3X counts multiplies of 256 Programming the 6502/6809/Z80 series by Rodnay Zaks 
;Put item at start of TABLE in A ro 

sAdd value at TABLE+contents of Y (Sybex) will stand you in good stead, so long as you are careful 

Hhush on Unless, # overt towed not to buy first edition copies, which tend to be plastered with 
;Add 1 to (increment) register *X 

sPoint Y at the next value Errors. 

pCospare:¥with:.10 We look forward to seeing your concise machine-code 
;Branch (jump) to NEXT if Y<>10 rete a : 1 <-$ 

;Store X in high byte of TOTAL masterpieces in CT soon! 

:Store A in low byte of TOTAL 

:We’ ve finished (horray) 

END This marks the start and end 

Listing 3. The 6502 adder (25 locations of code). 

instructions for‘indexed addressing’, such as ADC TABLE, Y 
which takes the address TABLE, ace the eight-bit value in 
register Y, fetches a byte from the address totalled, and adds that 
byte to the value in the accumulator In effect the instruction 
combines an abt able array acess and an add in one step. 

Motorola don't use brackets in t he same way as the Z80 

assembler. To load ioe : ALUE | 
number with a hash: LDA #100. 
use LDA 100. 

Motorola-style computers call conditional jumps ‘branches’ to 
show that they use a trick called ‘elative addressing’. The 
instruction doesn't contain the target address of the jump — 
instead it stores a positive or negative ‘offset’ between the fol- 

lowing instruction and the one which might be fetched instead. 
Consequently BCC NOCAR is stored as 144 (the code for BCC) 
followed by'‘l’ to indicate that one byte should be skipped (the 
INX) if the carry flag is clear. Relative branches make programs 
shorter and easier to move about in memory 

THE 6809 PROGRAM 
It is a shame that the only common machines using the 6809 are 
the Dragon and Tandy Colour computers, which have 
weaknesses elsewhere in their design. The 6809 has lots of 16-bit 
instructions, an extra stack (so you don't need to get data and 
CALLs muddled up), even more ways of addressing data t 
the 6502, and a one-step built-in mul ltiply operation. Despite its 
comprehensiveness, the instruction-set of the 6809 is the most 
consistent of any eight-bit processor, making it easy to learn and 
use efficiently. A seasoned CT contributor, Mike James, has 
written The 6809 Companion (Babani), which is an excellent 
cheap reference if you'd like to find out more for just £1.95. 

+ " 
yr howe rovyry th an 

42 PMLA 2 edAbe ne bw 

0 fetc h ti the byte at address 100, 

ORG ;Start assembly at address 20480 

@aTOTAL FDB ;Room for the result (word value) 

@TABLE RMB :Space for 10 data values 

@ADDUP LDA s;The A register counts the values 
LDX s;Clear result, which will be in X 

LDY : ;Point register Y at the TABLE 
@LOOP LDB ;Copy data at Y to B, add i to Y 

ABX 3Add register B to total in X 

DECA ;Count one less value to be added 

BNE sIf A is not zero, go to LOOP 

STx :Save the result at TOTAL 

RTS s;Easy, eh? 

END sThis marks the start and end 

Listing 4. The 6809 adder (19 locations of code). 
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DO EEE 

wEDIT or at a specitied line the | beginning © rend of a line or screen in ascending line order. 
lumber — nieces eee In the to the first or last program line. Use quickly ‘brin igs familiarity 
EDIT mode you r edit a line An extra line may be inserted with this system and screen 
without the need to “COPY | me the use of C TRL and TAB. editing is certainly quicker, if 
whole line e (thank God! — ea a): Any alterations made are auto- slightly more orone to “user 

characters may be inserted or matically entered on movingto error than the BBC's usual 

deleted and he cursor keys another line. When using ‘up COPY. 
either move the cursor leit and cursor the preceding line is dis- * FREE Repeats the intorma- 
right along the program line or played (the cursor does not tion given when you keyed 
to the next program line above sceou up): this is initially some- % HELP INFO, ie the number ot 
or below. With the addition of what contusing as oneisusedto bytes of tree memory, the size ol 

the SHIFT key you may move to reading programs down the the current program, the next 

TOOLKIT 1.10 
FX 30 
FX 5S 1 
FX 7? 100 
FX 9 25 
FX 11 33 

Cree nolelelele) lela. 

> ¢-3 fo Bes, WIDTH oO 
ERR 204 ERL oO 

REPORT: Bad filename 

Free memory =24826 bytes 
Program size= 518 bytes 
Next free location=%1606 
PAGE=£.1900 LOMEM=8. 1606 
TOP =&.1B06 HIMEM=&7COO 

OS 1.20 
> 

2*MEMORY 
1900 
1908 
1910 
1918 
1920 
1928 
1930 
1938 
1940 
1948 
1950 
1958 
1960 
1968 
1970 
1978 
1980 
1988 
1990 
1998 
19A0 
19A8 
1980 
isBs 

oD 
2A 
4F iS Ue } 
S3 5: | re eet St oe 2c Se Se Se Se Se PSTN 
4 ae | => a B) ."“KEY" | 

0° 0 : | 4 3 ... *KEY 
20 ! ) 8 3i OO ¥FK11 
rad 3 7? 4, - ,3311M-MO 
44 | B DE7IM... 
12 | 3 . *KEY 1 
2° | | RUNSM . 
oo OC 1 4 ... *KEY 

| , $1 2 TABC. 

... *KEY 
3 GOSUB 
...& &KE 
Y 6 *FXS5 

, ANMSEXE 
, ONMVOU2 
WMLIST. . 
_. *KEY 
? *RENUM 
BER. 

Fig. 2 Using * MEMORY to obtain hex and ASCII memory dumps. 

free memory location (after the 
variable storage space) and 
the values of PAGE, TCP, 
LOMEM and HIMEM. Notexac- 
tly an awe-inspring command, 
but like others in Toolkit, be- 
cause it is there, you will find 
yourself using it more and more 

often , especi al ny if you are inthe 

habit of writing long programs! 
* MEMORY Will give a hexa- 
decimal dump of the memory 
contents with the ASCII equiva- 
lent characters alongside to the 
right. Detault start of the hex 
dump will be trom PAGE but 
any start/finish parameters bet- 

ween QO000 and FFFF may be 
specified. Both parameters 
must be in hexadecimal. 
* MERGE provides a very 
useful command not found in 
BBC BASIC. It will merge a 
oe sora file (trom tape 
or disc) with a BASIC program 
alre acy existing in men ory. It 

both programs have a line with 
the same number (shame on 

you!), then the line trom the file 
will overwrite the line currently 
inmemory. A waming about the 
overwritten line will be dis- 
played on the screen. 
* MOVE Will relocate the 
current BASIC program else- 
where within memory, changes 

PAGE to the new start address 
and alters all the necessary 
internal pointers so that the pro- 

gram will RUN at its new loca- 
tion. Although various appli- 
cations may be found for 
* MOVE it is most useful for 
moving a@ program down in 
memory after LOADing fron 
disc, if there is not enough 
memory for the program to RUN 
at & 1900! 
* NEW This is similar to the 
BBC BASIC’s NEW, except that 
unlike the latter, % NEW maybe 
used within a program. 
* OLD As with * NEW, this has 

the same effect as BASIC's 
OLD, but again it may be ac- 
cessed trom within a program. 
¥% ON Enables Toolkit Error 
Reporting, and if you are in 
Mode 7 various messages will 
appear in colour. After * ON 
any error occurring while a pro- 

gram is running will cause the 

usual error message, but now 
the Screen Editor (see * EDIT 
above) is entered and editing of 
the current line is enabled. 

When this occurs the cursor will 
be in the approximate position 
of the error. 
On certain occasior 1s BASIC 

will have eae past the error 

before the Toolkit error han- 
dlin Nesting iscalled, so Toolkit 
has no way of knowing the 
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exact position of the error. 
Nevertheless this routine can 

cons aera Y assist in error cor- 

til youare used to 
creen Editor be ware of 

‘mistake. 

tis easily done, especially as 
you dont have to key return to 
nter the line. Also remember 

{ line of your pro- 

1 ON ERROR 
GOTO 20000, which may well 
invalidate the use of + ON 
* ONF Similar to * ON but 
also sets two of the tunction keys 
FO and Fl, where FO gives 
Ww BEDIT and Fi 
* BUTIL. 
*% OFF Cancels the use of 
* ON, 
* PACK Wil! compact a 

BASIC program by Leth oe all 
unnecessary spaces and/or 
REM statements(and Assembly 

After a ®PACK 
command a message is dis 
played giving the lenath of the 
program after compacting and 
also the number of bytes saved. 
Care must be taken on subse- 

aives 

- om 
comments). 

quent editing | as COPYing a 
line will not always result in the 

O 4 Ch oo correct tokens for keyw 
beingrecognised — but ¥ EDIT 
will! The moral here is really to 

save % PACK for the final, final 
working program. 
* RECOVER When a ‘Bad 
program error message occurs 
it signifies that a program has in 
some way been corrupted. 
Often only a small part of the 
program may be at fault and 
may be corrected if only the 
program could be L ISTed and 
edited. *¥ RECOVER will ena- 
ble this to be done in many 
cases, [he loolkitmanual gives 
several ways in which #RE- 
COVER may be used to regain 
control after such an occur- 
rence, Although we all know 

that we should make frequent 
back-ups of our programs as we 
develop them, itis good to know 
that %w RECOVER is ready and 
willing to help in extremis. 
obama This is an 

anced version & 
hes SIC’s RENUMBER and ena- 
bles the user to renumber any 
section of a pogae our 
Parair eters may ¥ 

allowing the specilication ofthe 
new start line, increment, old 
start and old finish. eBtS 3 is a 
fairly versatile comn 
naturally all GOTOs and 
GOSUBs etc are lter 
pions ighout, and if a mis 

4 

ot BBi 

= Lar = CO é 

Editing lines 1 to 20600 

List 
List 
List 
List 
List 
Change edit 
Edit program 

1 
4 

3 
4 
S 
6 
? 
8 
9 
© 

String search 
Search and replace 
Move lines 

procedures and functions 
AX to 2% 

@erra 

ESCAPE to exit 

Enter option: 2 
Search string: 
Replace string: 

Fig. 3 * UTIL has been entered and the ‘search and replace’ function used 

BER commands presently 

available, *#*RENUMBER will 

not move a a block ot lines ae 

above the block This is only a 
slight limitation to its use but 
does leave room for naa 
improvement in the future 

* REPORT Will display th 
last error message no matter 
where the error occurred and is 
equivalent to BASIC’s RE- 
PORT:PRINT “ AT LINE ”:ERL. 
As with other Toolkit commands 
*® REPORT may be used within 
a program, for example: 

16 IF ERR=17 THEN RUN ELSE 
*REPORT : REM ** ERR 17 is 
Escape 

Ww SCREEN Will SAVE the 
current screen memory to a 
named file, on cassette or diso, 
and will function in any Mode. 
* UTIL Finally we come to a 
package of eight utility com- 
mands called by the single 
command ® UTIL. Youare then 
presented with a menu from 
which to choose the utility re- 
quired. lr idividual utilities may 
be called without invoking the 
menu by ¥ UTI L 2 and so on. 

(1) String search All occur- 
rences of a specilied string in 
the current BASIC program will 

be un be 
occurs will be displayed and 
the ae string o ee layed in 

line(s) where it 

6) re (D | on ‘D ™ 

sought There is a ‘wildcard! 

facility where @ may be used as 

a (Th re 5. © | 

K UP. 
) ee archand replace This 

is similar to ‘string search’ but 
two inp be reques sted; 

first the ‘search string, followed 

by the ‘Teplacement strin 
Again all lines affected will be 
displayed with the ‘replace- 
ment string’ highlighted in 
magenta. 

(3) Move lines Enables mov- 
a section of a BASIC pro- 

gram is a position elsewhere 
within the program. This means 
that the program will have line 
numbers s out of sequence (well, 
hat was what you wanted!) and 
ae be completely renum- 
bered. BASIC’s RENUMBE ER 
cannot cope with this and will 
fail when it meets the moved 
block oflines but, notsurprising- 
ly, *# RENUMBER takes 
stride. There are two setHie to 
watch out tf 

@® you sae te evens the 
entire program, so any struc- 
tured blocks of routines (DIMé 

: y at line 100, DATA start- 

ing at line 20000 and so on) will 
have to ae renumbered block 

block to regain a similar 

2 

ad = 

es a a Ca 

BACK@UP will 
— — | 

UF i) Wh rel] (15 Oo 
“to 

CO) 

cS 

uts will 

ca GOTOs ae GOSUBs etc 
within the moved block may not 

be seni ers correctly and 
will have to be checked indi- 

vidually. 
(4) List procedures and 

functions Will give acomplete 
list of all program lines Servin 
‘DEFPROC’ and 'DEFFN' aie 

range 

rameric variables 
string variables 

ADVENTURE 
VALLEY_ 

ments found in the current 

BASIC program. 

(3) List bigihe to 2% D Displays 
cuirent values of dll ins Hesi- 

dent Integer \ Veriebiee both in 
hexadecimal and decimal no- 

tation. 

| 6) List numer variables 

Displ ays all currently assigned 

meric variables (other | than 

% to 2%), again in both hex 
and deci mal notation. 

( 7) List string variables 
Displays all c brent) y assigned 

d their pre- serie ees vVariab aes 
suing LoLes 

wea: 

List aie Displays ail 
currently assigned arrays with 
their dimensions, 
tents of each element are not 
listed. 

Note that currently assigned 
values are displayed when 
selecting6,7 and& above. [his 
means jer a program must be 

Bat aa ey 
Bod aL the COT 

iT TAT J See tM ep < RUN, no lines added or 
1 a am Se Ee ; edited before any otthese ree 

= nite eepceatiael oS commands are called, tor there 
et ia an | Poca F to De any values to display! 

\ 9) Change edit range Will 
ect that partofthe program to 

be scanned when option | or2 

wn D D | 

Shed CLUSION 
1h eer 

fas = —ele seeoF he Beeps ysolt Toolkit costs 
baer | 4 ' q 

f/andinm ¥ OpPMI1ON Is W orn 

every pen Since ithas been 
TT i 4 eae) oa a len eae ee ee ae s been 

installed iid wes BOT a el 

no faulty wi with it it. "Hichly V 
= +o, — 

fe ‘ommended io lazy ' 

<a a ee programmers! 

30 COMPUTING TODAY JUNE 1984 



NY Software News 
i 
| INNOVATIVE SOFTWARE 

from the projessionals 

Lt") TRS-80 

™ 

' 

First 
there was 

And Then 

came Genie 

Followed 
by 

Penultimately 
we added 

And Now a SANYO 

From the original Tandy Model | in 1978, Molimerx now supply software for fifteen different 
machines and close to fifty different configurations. A 180 page Catalogue is available for the Tandy 
and Genie ranges. We have to charge £3.00 for this, although £1.00 of this is for postage and is 
refundable on the first order. For the BBC we have a 28 page Catalogue which is available for a 
stamped addressed A4 size envelope for 17 pence. For the IBM and Sanyo machines we have lists 
which are available free of charge. 

Trade Mark Credits: As apparent from the manufacturer s name 
en (1, 

TEL: [0424] 220391 / 223636 MOLI Mi ERX: LTD TELEX 86736 SOTEXG 

A J HARDING (MOLIMERX) 
1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 
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é ‘ae i =, 

witchotiamicrocomputer 
ee — eT tT L. ra 

Dasead on conventona! 

€1ec tronics and \ vi whatever 

is in the centra ral Memory is lost 

forever. This part of the com- 

puter, sometimes mewn nas eine 

core for historic: 
len limit ee om | . 

Cuso Le ok dh eo a te Oe as 

' = ‘ae eee Jj 

les. Wisda- 
aed 

¥Yanidges: casseties dre siow 4 

tially to get to the ene ttune ae 
wantto play. Theideao 
removable disc Ww with just ‘this 
kind of’ Sule om ac ‘cess facility 
for recording and reproducing 
digital data was rejected by 
IBM in Le, and maintrame 
techno log OTrew up throw lah the : 

sixties using iheoend digital 

tape recorders as backing 

store 

DISC ARRIVE 
But the appeal of random 
access was not lost on main- 

fame manutacturers, one 

towards the end of the 60s they 
developed large magnetic di isc 
subsystems consisting ofanum- 
ber ol flat circular plates(called 
piste coated on both sides 

vith a magnetic substance. A 
set of read/ write heads rather 
like multiple gramophone pic- 

kup arms interleaved with the 
platters, but withdrew on 

power-down so that the whole 
stack( called a disc pack) could 
be detached and replacea. 

Unlike a gram mophone record 
there was no groove. The data 
Wds recorded on concentric 

rings of the medium called 
tracks, each track being 
divided ms sectors that could 
be treated by the system as so 
many snippets of magnetic 

tape. Normally there would be 
no oe delineation of these 
tracks and sectors: the system 
would create the tracks by mov- 
ing the heads in pre-defined 
steps, and divide each track 
into sectors by a preliminary 
writing process called ‘format- 

ting that carved them out 
magnetically. 

a, 

—i sr 
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Rodime was the first disc drive manufactuer to launch a 3.5" 
Winchester dise drive in March of this year, and the drive is 
helping to establish new standard in physical dimensions, 
dise diameter, interface details and power requirements. 

Apartirom the cost, one great 
disadvantage of this kind 
storage was that dust particles 
between the head and the 

maanetic surface were likely to 
send the head ploughing into 
the Plater Ra this hap- 

d, the platter and 
ee 4 

bee Aether oi Would nave to De 
Ae 1ate hic hak Mea? Nk hak LoS Le De 

T ry 
=, | a ee 4 7) + le . a oa ce 

repiaced, sO qaevicesormistype 
* = o & 

had to be operated in scrupu- 

lously monitored air-condition- 

ing. 

SOFT v HARD 
The technology deve 
two directions, By settling tor 
slower access speed and fitting 
less data onto the medium it 

ssible to produce small 
units that used single, eh- Ge 

eable platters tha 
d no air conditioning. 

ause they did not have to 
eet the (literally) rigid require- 

ments of multi-platter disc 
packs, these replaceable disc 
) coated plastic protected baa a 

re jacket came to be known 
as teapie Floppies began to 
appear as a method of transfer- 
ring data between IBM main- 
frames in the early 7Os, and the 
IBM = single-sided, _—_single- 

- 

density 8" floppy is still the only 
universal standard for data 
exchange. 
An alternative development 

was to coe =n up the specifica: 
tions, pack more data onto the 

medium, make all the compo- 
nents smaller and — the final 
elegant ee — build the air 
conditioning into the 
Once again it was IBM who 

ioneered this te chnol logy, to 
give us the Winchester hard 

disc, 

Winchester discs were 
originally built around 14”, and 
later 8” piauer s, the same size 
as the first floppies. As floppies 

shrank to5!4" and then tosome- 

thing less than 4", Winchesters 

have followed suit. Eight inch 
Winchesters are now a rarity, 

the 5!4" format, often known as 

mini-winnies, now bein the 
standard on business micros 

costing between £2,000 an 

qevice. 

ar WD 

5 
£10,000. Micro-winnies of the 
sub-4" format, physically a 
quarter of the size of mini- 
winnies, are already beginning 

to appear, mostly on portable 

COMmputels. 

The first mini- Winchesters to 
qurive in tne 

THE REAL REVOLUTION 
Arguably the real revolution in microcomputing has not been 

the heavily marketed 16-bit processors, butthed de evelopment of 
mass-produced mini- Winchesters. The new chips re faster at 

processing (il they re true 16-bit devices talking to a 16-bit bus, 
ren t), butmosthol Hupsis Nenices due which most ofthem 

to disc access. 

Sixteen-bit chips are also able to addres sfarlargerblocks of 
core memory. Butc core memory is still expensive, and few busi- 
ness systems actually run to the theoretical | Megabyte of RAM 
permitted by 16-bit processors like the 8086. In any case very lit 
tle software actually makes use of it. 

FEATURE: Hard discs 

notoriously unreliable. In part 
this was because novel hard- 
ware technology was trying to 
squeeze a quart into a pint pot, 
but in many implementations 
the systems software writers had 
overlooked the need to include 
routines forlocking out bad sec- 
tors of the magnetic surface dis- 
covered during the process of 
eae 

Modem 54" Winchesters, a 
long as OEMs have provided 
them with adequate powersup- 
plies, are very reliable indeed. 
One much-used measure of 
reliability is the bit-error rate 
(BER), a function of the average 
number otbits that can be trans- 

ferred across the drive/com- 
puter interlace before an erroris 
made. Today's typical! mini- 
winnie has a BER of one per 

million, so low thatit would take 
about 7O days of continuou 
running to test for it using 
straightforward methods. 

Winchester technology im- 
proves on floppies much as 
floppies impieye on cassettes 
giving greater reliability,spee 

of access and capac ity, Fast, 
large and cheap backing 
storage opens up some very 

Interesting possibilities for the 
modern business user. Unlike 
the so-called’ 16-bit Revolution 
(see the box) these benetits are 
real and immediate, and work 
with existing software. 

OVER-DRIVE 
Apart from the simple fact that 
programs load quicker, and 
data can processed from 
disc files faster, the advent of 
Winchester discs has given a 
tremendous boost to the huge 
category of software that uses 
overlays 

Overlaying is a technique for 
ae large programs in a 
small amount of core memory 

by aie on disc sections of 
code not ee ately needed. 
Areas of core memory are reser- 

ved as a temporary parking lot 

tor this transient traffic, and in 
the extreme case all thatneeds 
to be kept in core for the whole 
run of the program is the routine 
for managing the overlays. As 
far as the user is concemed all 
the routines in the program are 

available: if the overlay 
manager detects the user calll- 
ing a@ routine not actually in 
core, it will organise its transfer 
from the ae in the process if 
necessary destroying (overlay- 
ing) a previously-used routine 
to make room. 

ee OF) 

= 

Theoretically all this is ‘trans- 7 
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This Memorex Winchester uses dual platters to giv 
of store. 

* 

e 11.7 Mbytes 

parent to the user, a metaphor 

meaning that the user is sup- 
posed to have no need to worry 
about which sections of code 
are in core at any one time and 
which are on disc. But with 
relatively slow disc devices like 
mini- floppies, the _‘trans- 
parency of waiting for the over- 
lay manager to reorganise the 

memory begins to be fairly 
opalescent, if not at times 
downright opaque. This is what 
the notorious ‘DISK WAIT 
message in WordStar is all 
about. 

Speedy backing storage im- 
proves this transparency to the 

point where it really is invisible 
to the user, lending wings to 

tired old software and making it 
possible to run sophisticated 
applications packages on mic- 
ros with modest processors and 
limited core memory. 

SPACE TO FILL 
Assuming thata good typistcan 
enter 1,000 words an hour and 

spends five hours a day at the 
terminal (the unions recom- 

mend four), a day's work will 
amount to a little under 30,000 
keystrokes. Each keystroke is 
stored as a single byte, so we 
won tbe faroutincallingaday’'s 
typing SOK of data. The original 
and still standard IBM 8” floppy 
has a capacity of 256K, so a 
typist would take about eight 

The Micro-Magnum fixed/removable 5%" Winchester disc system from DMA Systems. 

34 

and a half working days to fill it 
with text. 

The smallest commercial! 

more usual capacity is | 

Megabytes; this is 40 times the 
size of the standard IBM floppy, 
representing about ayearstyp 
ing. Mini-winnies with the same 
physical f with a format but 
capacity of 20 Megabytes are 
fairly common, and current 
manufacturing techniques 
have already managed to cram 
40 Megabytes into the same 
sized box. 

Forty Megabytes will be- 
come a comfortable standard 

You can think of this as tour 
years worth of text entry, or 
something in the recion of 85 
ordinary length nove:s 

Perhaps you dont intend 
spending the next four years 
wordprocessing away at yo 
micro to type in the whole ol 

Maybe your business doesn't 
actually require you to keep an 
online database of 150,000 
customers(ifitdoes, youvep 
bably outgrown your micro!). In 
that case you may well be won- 
dering what benetits this super- 
abundance of logical space 
could possibly bring y 
There are several! 
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This is a low-cost, fast access 32 Mbyte 8” Winchester sub- 
system from Newtons Laboratories. 

SHARE AND 
SHARE ALIKE 
One popular scheme, par- 
ticularly in this country, is to 
allow several users to share the 
same Winchester disc. This 
may either be through time 
sharing on a single processor 
using operating systems like 

Digital Research's MP/M, or, 

increasingly, in configurations 
that give each user a processor 
but arrange to have a common 
data bus connecting them all to 
the same hard disc. 

Systems like this are de- 
signed to operate as ifeach user 

win the Wild West. 

well. 
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WHAT'S IN A NAME 
Why call it a Winchester? One much-loved story suggests that 
the first device IBM produced with this technology had two plat- 
ters, each with a capacity of 30 Megabytes. The product was 
dubbed the 3030, and by an extraordinary stroke of fate this was 

also the name of an early lever-action rifle manufactured by 
Oliver Fisher Winchester of the Winchester Repeating Arms 
Company, subsequently famous for the model 73 that helped 

Less romantic chroniclers point out IBM happen to have a 
plant in a neat New Hampshire town called Winchester. Ah 

were working at 
a stand-alone micro. 

The economic advan- 
tage of sharing the most expen- 
sive component — the Win- 
chester disc itself — is only part 
of the story. The real gain is that 
data can easily be shared be- 
tween users, both at the simple 
level of leaving messages for 
each other, as well as allowing 

all the users 

| } Lap to work from and 
update the same 

common database. 
The logistics of management 

and manufacturing is often 
greatly simplified by the multi- 
user, shared-disc approach. 
Password protection is usually 
offered to make sure that there is 
no unauthorised tampering, 
and semi-automatic software 
mechanisms for locking and 
unlocking records and com- 
plete files will also have to be 
included so that, for example, 
attempts to update a record 
while itis being read by another 
user don't crash the system and 
destroy the database. 

Micros are also beginning 
to benefit from Winchester 
drives by looking away from the 
traditional small-size, small- 

performance operating sys- 

tems that have characterised 

FEATURE: Hard discs 

3 SAE Niaticcaaeits : 

microcomp- 

uting since 

its inception 

in the early 7QOs. 
In place of CP/M 

and MSDOS, main- 
frame-inspired operating 

systems are beginning to ap- 

pear that do a lot more but 
demandalot more space. Unix, 

the product of Bell Labs, is 
strongly tipped to come to the 
fore once Winchester technol- 
ogy becomes commonplace. 

Copious fast backing storage 
is essential to Unix because of 
its extensive use of overlay-like 
technique called'’swapping’, or 
‘virtual memory. A memory 
manager, built this time into the 
operating system, constantly 

juggles chunks of backing store 
and core memory to create the 
illusion that core memory is con- 
siderably larger than it really 
is. 

Winchesters have their dis- 
advantages. Because the plat- 
ters are fixed in the drives, a 

second backing store device, 
usually a floppy, is essential for 
getting software in and out of 
the machine. Archiving re- 
quires special consideration; a 
crashed hard disc that takes 40 
Megabytes of your data and 
programs withit can close down 
your business if you've omitted 
to make recent copies. New 
developments of Winchester- 
like devices with exchange- 
able cartridges are be- 
ginning to cope with 
this problem. 
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Personally, we think you'll like our approach to microcomputing. 
Each month, we invite our readers to join us in an abundance of 
feature articles, projects, general topics, software listings, news and 
reviews — all to help committed micro users make more of their 
microcomputers at home or at work. 

However, if you've ever missed a copy of Computing Today on the 
newstands, youll not need us to tell you how valuable a subscription 
can be. Subscribe to CT and for a whole year you can sit back, 
assured that each issue, lovingly wrapped, will find its way through 
your letter box. 

And it's not difficult! All you have to do is fill in the form below, cut it 
out and send it (or a photocopy) with your cheque or Postal Order 
(made payable to ASP Ltd) to: 

COMPUTING TODAY Subscriptions, 
Infonet Ltd, 
Times House, 
179 The Marlowes, 
Hemel Hempstead, 
Herts HP] 1BB. 

Alternatively, you can pay by Access or Barclaycard in which case, 
simply fill in your card number, sign the form and send it off. Please 
don’t send in your card. 

Looking for a magazine with a professional approach with material 
written by micro users for micro users? Why not do yourself a favour 
and make 1984 the year you subscribe to Computing Today and we'll 
give you a truly personal approach to microcomputing. 

J oo one: a ee as peceesiry! 5 
| t / Int ti 

| SUBSCRIPTION Con Odette iia | 
(made payable to ASP Ltd) 

| ORDER F : | | ER ORM Debit my Access/ Barclaycard” | 
| Ce ee aeanyers (“delete as necessary) | 

ut out an 

| COMPUTING TODAY Subscriptions : 
| ate Please use BLOCK CAPITALS and include postcodes. | 

| 179 THE MARLOWES, WAME (Mi) Mita) Mad) oes. cccssevvvcseceersvaresanenees | 
| HEMEL HEMPSTEAD, delefe accordingly | 

| HERTS HP1 1BB. ADDRESS eo cossnawarseranancinen Oise RaW ea | 
| Please commence my subscription to Computing | 
| Today with the ieee Taeae lasue, Bam me a laa ma die kta fo iA a sma as ee meee sa gy Ta La | 

| SUBSCRIPTION a .30 for 12 issues a _ SECESPR See ht a POSTCODE 220seriivdiawen aes 7 

| RATES £16.95 for 12 issues oe Signature ergy er nceraepnlce Wence ee n oe ee eee eae Me i Sea an may Be ee a araceca | 

| (lek: | os Overseas Surface TUT 9 CU eeie eo ea ect tren ete oR SORE Sr EB TE eget es Pee ee | 
| appropriate) £36.60 for 12 issues | 
L_ | Overseas Air Mail @ CT June 84 | 



Tony Cross 

required to flesh out the 64’s BASIC. 

the keyword names into single byte values called tokens, and 
that by using tokenised keywords the Interpreter could be 

made to run much faster. This month 1 am going to show you how 
you can add your own keywords to the existing Commodore 64 
BASIC. 

Adding extra keywords to BASIC is actually fairly easy: it's 
only necessary to interrupt the Interpreter as it's reading a 
keyword and check to see if it is one of the new ones. However, as 
we saw last month, asking the Interpreter to decode the keywords 
slows it down considerably. The obvious answer, therefore, is to 
tokenise the new keywords so that they execute as fast as the 
existing ones. And this is the approach that! am going to be 
describing this month. 

What! have actually done, is to sort out all the additions and 

modifications that need to be made to the existing BASIC so that 
you can add new tokenised keywords, and for want of a better 
name, | called the resulting package the ‘Extendable BASIC 
System’. 

EXTENDABLE BASIC 
The complete assembly listing of the Extendable BASIC System is 
given in Listing 1. It's actually a set of separate routines, and the 
easiest way to see how the whole thina works is to look at each 
routine separately. 

The listing begins with two tables, KEYTAB and ADSTAB, and 
these are the ‘reserved words list’ and the ‘routine address list’ for 
the new keywords. 

KEYTAB (KEYword TABle), located at address $COOO, is a 
256-byte table for the new keyword names. As with the normal 
reserved words list, each keyword is entered in ASCII format with 
the high bit of the last byte set to 1. For example, the keyword 
name TEST should be entered as $54 $45 $53 $D4. In addition, 
the last byte in the table must be a null byte, and in order to 
arrange that this happens ‘automatically’, KEYTAB is filled with 
nulls to start with. 

ADSTAB (ADdresS TABle), located at address $C100, is a 
256-byte table for the new keyword routine addresses. The 
routine addresses must be in the same order as the keyword 
names in KEYTAB, and they must be entered in standard low/ 
high format. For example, a routine address of $C432 should be 
entered as $32 $C4. In addition, all unused addresses must be 
set to point to address $AFO8, which is the address of a routine 
that prints the SYNTAX ERROR message. To ensure that this 
happens ‘automatically ADSTAB has been filled with $AFO8 
bytes to start with. 

The next four items are data tables and variables. INTMSG 
(IniTialisation MeSaGe) is the text of a new start up message, and 
MODTAB (MODification TABle) and VECTAB (VECtor TABle) are 
machine code modifications which must be copied into the 

I n last month's article 1 explained how CBM BASIC converts 

EXTENDING THE 
64'S BASIC PART 2 
Last month we talked about the Commodore 64’s tokens — now it's time to 
introduce your own. This month’s listing provides the complete skeleton 

SERIES: Modifying CBM 64 BASIC 

existing BASIC ROM/RAM. The next item, JMPVEC (JuMP 
VECtor) is a simple two byte variable. 

The next fairly large chunk is the initialisation routines, An 
initialisation routine is needed because there are a number of 
modifications which need to be made to the BASIC ROM. (I'll 
describe what they are and why they are needed later on). The 
ROM can be modified by copying it into the RAM under neath 
and then modifying that. In addition, some BASIC routine jump 
vectors also need changing. 

All these changes are carried out by a routine called UNIVST 
(UNIVersal STart-up routine). In addition to making the ROM-RAM 
changes it sets the screen backaround and border colours to 
black, the pen colour to green and enables the repeat function on 
all keys. (I prefer the system set up this way and I think you will 
too. ). 

UNIVST is called by the two start-up routines WARM and 
COLD. WARM is the warmstart entry point (SYS 49803 from 
standard BASIC) and it simply installs the new routines (by calling 
UNIVST) and then warmstarts BASIC. Any programs in memory 
are unaffected by a call to WARM. 

COLD is the coldstart entry point (SYS 49800 from BASIC). It 
installs the new routines (by calling UNIVST), clears the screen, 
prints a new start up message and then coldstarts BASIC. Any 
programs in memory are ‘erased’ by a call to COLD. 

ROM CHANGES 
Now we come to the meat of the system, the modified BASIC 
ROM routines. GENTOK (GENerate TOKens) is the routine which 
converts the new keywords into tokens, Obviously, it would have 
been nice to get the existing tokenise routine to do the 
conversions for us: Unfortunately, the existing routine cannot dea! 
with a split reserved words list (part in the BASIC ROM and part 
at address $CO00). GENTOK works by comparing each word in 
the input buffer with the keywords in KEYTAB. If a match is found 
then the new token is calculated and substituted for the keyword. 
When the whole line has been scanned, control is retumed to the 

existing tokenise routine which converts any existing keywords 
into their token values. This gives a rather neat two-stage tokenise 
process which works very well. 

There were one or two problems which needed solving in 
order to achieve this. First, a small modification had to be made 
to the existing tokenise routine to prevent it from ignoring the new 
tokens (MODTAB takes care of this by writing a new branch 
instruction around this bit of code and filling the rest of it with NOP 
instructions). 

Second and more important, I had to decide what to use for 
tokens, and in order to keep the new ones completely separate 
from the existing ones | adopted a two-byte token for the new 
keywords. Each new keyword token is prefixed by an $FE byte (1 
would have liked to have used $FF, but that is the current token 

SS a a a A hs 
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Listing 1. Complete assembler listing for the CBM 64 1368 C294 
Extendable BASIC System. With this installed you can eee ree ICOLDST =: THIS 18 THE.“COL”D START’ 
append any keywords you wish to your BASIC. 1398 C294 ROUTINE, IT INSTALLS THE NEW 

14828 C294 'ROUTINES AND THEN PRINTS THE NEW 
7. 1418 C234 ISTART UP MESSAGE AND EXECUTES THE 

18 833¢ /SRPRRERHH Hee eee eNHHeHHeSEHeeHdee 1428 C294 !°NEW’ COMMAND, 
22 @33C \# * 1438 C294 | 
38 923C \# CBM64 - EXTENDABLE BASIC SYSTEM # 1448 C294 2@ABC2 COLDST JSR UNIVST (INSTALL ROUTINE 
48 833C i¢ * 145@ C257 ASB0 LDA #<CINTMSG IPRINT "CBM64,..,." 
58 @33C \# VERSION 3.2 -- 13/01/24 # 1468 C299 ABC2 LDY @>INTMSG 
6@ 932C i « 1478 C29B 28iERB JSR SABIE 
7@ 832C \# COPYRIGHT (C>) A.L. CROSS 1984 «@ 1488 C29E ASA? LDA #>BRSRTN IPUSH RETURN ADDRESS 
88 833C i# * 1498 C2R0 46 PHA 'ONTO THE STACK, 
9@ @33C PIII liiiiritriiiitirtitittttt 1508 C2R1 ASES LDA #<BRSRTN 

188 @33C ' 1518 C2A3 48 FHA 
11@ @33c 1528 C2A¢ AISA LDR e<SYSMSG IPRINT "64K...." AND 
128 933¢ \VRRIABLES AND EQUATES 1538 C2R6 AGES LDY @>SYSMSG \FREE SPACE MESSAGE. 
13@ @33¢ ' 1548 C2nB 4C2DE4 JMP s&42D 
140 @33¢ KEYONT = 0B 1558 C2AB i 
15@ @33c ROMPTR = $22 1568 C2AB ' 
168 @33¢ TEMPTR = $7! 1578 C2AB IUNIVST - THIS COPIES THE BRSIC 
178 @33c TXTPTR = $7A 1588 C2AB 'ROM TO THE RAM UNDERNERTH AND 
188 @33C CHRGET = $2073 1598 C2AB (INSTALLS THE NEW ROUTINES. IT IS 
190 @32¢ BUFFER = £9200 1688 C2AB 'CALLED BY WARM AND COLDST 
282 @33C BASRTN = $A7ES 1618 C2AB ) 
£18 @33C EOLSCN = $9989 1626 C2AB A9@@ UNIVST LDR #s¢e \SET UP ROMPTR 
228 833¢ S'Y¥SMSG = S&49R 1638 C2AD eS22 STR RONPTR 
238 @33C ! 1648 C2AF ASAE LDA #sAa 
248 833C 1658 C2B1 8523 STA RONPTR+! 
25e@ ceee *=sC0e2 1668 C2B3 Reee LDY #52 HINITIALISE INDEX 
26e@ Cceee ] 1678 C2BS Bl22 ROMLP LDA (ROMPTR>, 'COP¥Y ROM TO 
278 Ce2e ‘KEYTAB - 256 BYTE EXTENDED KEYWORD 1688 C2B7 3122 STA CROMPTRD.Y 'RAM UNDERNESTH, 
26e@ ceee \NAME TABLE. THE KIGH BIT OF THE 1698 C2B9 Ce INY 
298 Ceea ‘LAST BYTE IN ERCK KEYWORD NAME 1788 C2BA DeFS BNE RONLP IREPERT 256 TIMES 
30@ Ceee MUST BE SET. THE LAST BYTE IN THE 1718 C2BC E623 INC ROMPTR+1 INEXT 256 EYTES 
3128 Cees TABLE MUST ALWAYS BE sa0, 1728 C2BE AS23 LDA ROMPTR+! 
328 ceee 1738 C2Ce cSce CMP #sco 1END OF BASIC ROM? 
33@ Ceee oeeeee KEYTAR BYT $08, $20, #09, 800 1748 C2C2 DOF BNE ROMLP 
348 Cees eaveee BYT $28.$90, $02,420, $90, $00, $00, soe 175@ C204 ASGi LDA $21 'GET I/O REGISTER 
358 Ceec aeeage EBYT $28, #98, £00, $90, $90, $00, $20, s00 1768 C2C6 29FE AND #$FE ‘SWITCH BASIC ROM OUT 
368 C814 esee9e BYT $80, $09, $20, $92, $92, $80, $90, $00 1778 C2C8 6501 STA $01 
378 CBlC Beeeoe BYT £6, $08, $22. $80, sae, $80, $20, $00 1788 C2CA A207 LDX #$7 MODIFY THE CB" BASIC 
388 C824 seeaRe BYT $22.490. 393. $00, $98. $00, $09,520 1798 C2CC ReGe LDY #6 'TOKENISE FOUTINE. 
398 Ce2c Beeese BYT $0, $08, $80, $92, $08, $88, 800, $00 1808 C2CE B929C2 MODLP LDA MODTAB, Y 
428 C834 BaReea BYT $00. #90,. $00, £90. £99, $60. sea. 00 1816 C2D1 S987A5 STA SAS87.¥ 
418 Ce@3C eeseee BYT $€0, $00, $08, 0G, $02, $@@. $60, $08 1828 C2D4 Ce INY 
428 C844 egeeee BYT #280, #00, $00,300. $90. 302,880, $20 1838 C2D5 CA DEX 
430 Ce4c Beeeee BYT £820. $90, $82, $28, $80, $08, $80, $80 1848 C2D6 DOFE BNE MODLP 
448 C854 eageee BYT $28,$20, $20,800, $99, $88. $08, $00 1858 C2D8 ASES LDA @CIF THEN !MODIFY THE IF. . THEN 
450 C@SC eeeese BYT $20, $90, $82, #00, $08, $08, £88, $28 1866 C2DA SD49A9 STA $A949 |ROUTINE. 
468 C864 GRRee2 BYT $20, $20,$90, $02, $90, $90. $02, $92 1878 C2DD ASC3 LDA #>IFTHEN 
47@ C@EC eeBeRe BYT £08, $80, #20, $06, $20, $88, 408. 06 189@ CeDF SD4AR9 STA $AS4A 
48@ C874 eoeee2 BYT $00, $80, $00. $00, $00, $09. $09. $00 1896 C2E2 A208 LDX @s€ !MODIFY THE ERSIC 
498 C87C eeoee2 EBYT £0@,%68,$20, $08, $20, $00, $02, $00 1980 C2E4 Reed LDY #$2 1 JUMP VECTORS. 
Se8e Ces4 eeagee BYT #00, 999,420, $90, $20, $00,800, $90 1318 C2E6 BS3OC2 VECLP LDA VECTRE.¥ 
518 C@SC eeage2 BYT £00,868, $00,400, $30, 00,908, s00 1928 C2ES 990483 STA $0304, 
528 C@94 aeecee BYT $00, $00,400,400, $06, $00, $00.$0¢ 1938 C2EC C8 IN 
538 C@SC eeeeee BYT $00, £08,402, $00, $82, $00, $08, 506 1948 C2ED CA DEX 
$34@ Cand eeoede EyYT $00, $00,$60,300, $08,400,590, $00 1958 CZEE DOFE BNE VECLP 
558 COAC Beeaes BYT $02, $82,408,400, $08, $00,400,800 1368 Cero AICS LDA #$% !SET PEN TO GREEN 
S6@ COBs ageaee BYT $28, $09, $00, $08, $00, $90,400, $00 1976 C2F2 8DeEe2 STA #8286 
578 CBBC eaeoes BYT $08, $80. $00. $88,569, £00, $00, $60 1988 C2FS A988 LDA #se !SET SCREEN 4 ORDER 
See CeC4 eeeace EYT $00, $80, $00, $08, $0¢, 200, 500, 500 1998 C2F7 BD2Z2eDe STA sDe20 1TO BLACK 
598 COCC eeeeee BYT $80. $86.00, $20, $60, $00, $00,400 2008 C2FA SD2iDe STA #0221 
6@0 CB@D4 aeeeed BYT $03,400, $0¢, 496,466, $00, $00. s0a 2010 C2FD ASSe LDR #$8¢ {REPEAT ALL KEYS 
618 CeDC seeces BYT $d. $82. #08, $98, $00,406,800, 806 2020 C2FF 8DSAG2 STA $628h 
628 C8E4 Beaese BYT $00, $90,$99, $00, $90, $03, $98. $09 2036 C3a2 68 RTS 
638 CB@EC aegen0 BYT $82,490, #00. $03, $90, $90, 20, sae 2040 C383 ! 
640 COF¢ eoeeoe BYT #80, $09,400,380, 400, 00, $00, 00 2050 C383 ! 
650 C@FC egeeee BYT $20, £00, $00, sae 2068 C393 IGENTOK - THIS IS THE NEW PART OF 
668 Clee i 2878 C303 I THE CRUNCH TOKEN ROUTINE. IT 
678 Ciee ' 2082 C363 ISCANS THE INPUT BUFFER AND 
68e Cciee \ADSTAB - 256 BYTE EXTENDED KEYWORD 2099 ©3083 (CONVERTS ALL NEW KEYWORDS TO 
698 Cie9 (ADDRESS TABLE. ALL UNUSED BYTES 2188 C3e3 'THEIR TOKENS (WHICH ARE PREF IXED 
788 Cisse IMUST POINT TO THE SYNTAX ERROF 2118 C383 'BY AN SFE CHARACTER>. IT THEN 

718 Ciee IROUTINE AT ADDRESS sAFes. zi2z@ C303 \‘FALLS THROUGH’ TO THE MODIFIED 
728 C120 2138 6383 ICBM BASIC CRUNCH TOKENS ROUTINE. 
73@ Ci@@ @sAFOS RDSTAR WOR SAFOS, SAF OS, SAF GS. SAF ae 2148 C303 ! 
748 C188 @aAFes WOR SAFGS, SAFOS, SAF@S. sAFOS 215@ C383 AS7A 8 GENTOK LDA TXTPTR 'SRVE CURRENT 
758 C11@ @sAFes WOR SAF OS, SAF GB, SAFSE. SAF oR 2168 C385 48 PHA 'TEAT POINTER VALUE 
76@ C1iiS @sAFee WOR AF G8, SAFOS. SAF QS, SAF OS 2178 C386 AS7B LDA TXTPTR+1 
778 Ciz@ seAFes WOR SAF OS, SAF OS, SAF GS, SAF GE 2188 C308 8572 STA TEMPTR+1 
788 Ci28 gsRFes WOR SAFQS, SAFQG, SAFO, SRFOR 219@ C3@R ACB  MRINLP LDY #59 (INIT TABLE INDEX 
798 C138 @3RFeS WOR SAFOS, SAFOS, SAF OS, SAF OS 2208 C3@C A67A LDX TXTPTR \INIT BUFFER INDEX 
eee C138 BeRFes WOR SAFOQS. SAFOS, SAFOS, SAF OS 221@ C3BE A9e1 LDA ##01 
810 C148 QsAFas WOR SAFQS, $AF@S, SAFES, SAF aS 2228 C310 8SeB STA KEYCNT 'INIT KEYWORD COUNT 
820 C148 Q8AFaS WOR SAFQS, SAFGG, SAF OS, SAF GE 2238 C312 88 INRLP DEY 
638 CiS@ @sAFas WOR SAFO@S, SAFQS, SAFGS, sAFOS 2248 C313 CA DEX 
849 C158 asAFoe WOR SAFGS, SAFOS, SAF OS, SAFeS 2258 C3i4 ES SCANLP INX (NEXT CHAR IN BUFFER 
6Se@ C166 @sAFoe WOR SAFGS, SAFOS, SAF GS, SAFE 2268 C215 Ce INY ‘NEXT CHAR IN TABLE 
860 C168 @BAFes WOR SAFO, SAFBS. SAF GS, SAF OS 2278 C3ié BDeBe2 LDR BUFFER. x ‘GET NEXT BUFFER CHAR 
878 Ci7e esAFee WOR $RFOS, SAFOS. SAF OS, sAF Ge 2288 C319 C92z2 CMP es22 Is IT A QUOTE? 
888 C178 SSAFes WOR SRFQS, SAFOS, SAF GS, sAF OE 2298 C3iB Dele BNE NOTOTE 
892 ©1886 BSAFeS WOR $RFOS. $AFOS. SAF OS, SAF OS 2388 C31D ES QUOTLP INX ‘NOW SCAN FOR ANOTHER 
900 C188 esAFes WOR SAF OS, SAF OS. SAF OS, SAF GE 2316 C31E Boeee2 LDA BUFFER, x ‘QUOTE CHARACTER 
918 C198 e@sAFoS WOR SAF OS, SAF OS, SAF eS, sAFaS 2328 C321 Fess BEQ TOKEND ‘COR AN END OF LINE? 
92@ Ci96 eBRFeS WOR #APGS. SAF OS, SAF @E, SAF OS 2338 C323 C922 CMP @$2z2 
938 CiA@ esAFes WOR SAFGS, SAF GS. SAF GS, SAFeS 2348 C325 DaF6 BNE QUOTLP ; 
948 CiRS @BAFES WOR SAF@S. SAFOS. SAPS. SAF OS 2358 C327 EB INX ISTEP OVER QUOTE 
958 CIB@ esAFes WOR $AFGS, SAFGS, SAF SS, sAFeS 2368 C328 867A STX TXTPTR 
968 CIBE e@SAFOS WOR SAFOS, SAF OS, SAF GS, SAF OS 2378 C3eA 38 SEC 
978 C1C@ @aAFoe WOR SAFQS, SAFGS, SAFGS. sAFOS 2388 C32B BeDD BCS MAINLP 
98@ CIC8 esSAFee WOR SAFQS, SAFOS. SAFOS, SAF OS 2398 C32D 38 NOTOTE SEC 
998 CIDe @aAFaS WOR SAFOS, SAFGS, SAFGS, sAFGS 2408 C3S2E FSeece SBC KEYTAB.Y 'AND NEXT TRELE CHAR 
1806 C1DS BeAFeS WOR SAFOS, SAF CS, SAFES, SAF GS 2418 C331 F@E1 BEG SCANLP 'IF THEY ARE THE SAME 

1819 CIE@ BsAFae WOR SAFOS, SAFOS. SAFGS, SAF GS 2428 C333 C989 CMF #99 '& WITH HIGH BIT SET? 
1828 CIES B3AFaS WOR SAF@S, SAFGS, SAFOS, SAF GS 2438 C335 De2C BNE NXTKEY 
1638 CIF@ @BAFaS WOR $RFOS, SAFES, SAF OS. SAF GS 2448 C337 E8 INX 
1840 CIFS esAFes WOR SAFGS. SAFGS. SAF GS. sAF OS 2458 C338 8é71 STX TEMPTR ISRVE BUFFER INDEY 
1858 C2e6 ' 2468 C33R A67A LDX TXTPTR 'BACK TO START 
1868 C2e0e ' 2478 C33C ASFE LDR @sFe 
1978 C268 938D20 INTMSG BYT 893, 80D,#20, $20, $28, $20 2488 C33E 9De082 STA BUFFER.» 'POKE FIRST TOKEN IN 
1088 C286 2AZA2A BYT °#,°#,~®,%20,°C,°B, ‘M, 6, “4 2498 C341 ES INX 
1098 C2eF 2e2D20 BYT $20. °-,$20,°E, “x, ‘T. °E,°N, D 2508 C342 ASOB LDA KEYCNT 
1108 C218 41424C BYT °A).°B: ‘L, “E. $20) °B, ‘ASS, “I, ‘C 2518 C344 9DeGe2 STA BUFFER, x 'POKE 2ND BYTE IN 
111@ C222 202A2R BYT $20. °*, #, “#,$0D, 40D, £00 2528 C347 E8 INX 'UPDRTE TEXT POINTER 
1126 C229 2538 C348 8R TxA 
1138 C229 3G48ER MODTAR BYT £230, $46, EA, SER, SER, SER 2548 C349 48 PHA ‘AND SAVE 11 
1148 C22F ER BYT EA 255@ C34A A571 LDA TEMPTR 
115¢@ C230 ' 2568 C34C 857A STA TXTPTR 
116@ C23e 630382 VECTAB WOR GENTOK, PRTTOK, EXECUT 2578 C34E 2809R9 JSR EOLSCN ‘LENGTH OF LINE LEFT 
1378 C236 CSC3 WOR ARMELT 2588 C3Si cs INY 
118@ C232 2598 C3S2 68 PLA 
1198 C238 e888 JMPYEC WOR sGege 2688 C353 857A STA TXTPTR 'UPDATE TEXT POINTER 
1286 C23A / 2618 C355 38 TYA 
121@ C22A ! ev20 C356 AA TRAX 
1228 C288 @=$C 2288 2620 C357 Fee0 LD #80 'IMITIALISE INDEX 
123@ C283 ' e640 C359 B17] MOVELF LDA (TEMPTR>.¥ ICLOSE UP 
l24e C228 iCOLD - THIS IS THE “COLD START’ 2658 C3SB 317A STA (TXTPTRD,.Y {THE UNWANTED GRP, 
125@ C2ss i JUMP VECTOR <SYS 49880), zee C35D ce INy 
126@ C288 ' 2678 C3SE CA DEX 
1270 C288 4C94C2 COLD JMP COLDST 2680 C35F DOFS BNE MOVELP 
1288 C2eB ' 2690 C361 FORT BEQ MAINLP ISCAN FOR WEXT KEYWORD 

ioea (ae gree Cees Cary ereey UK Bey Fevases ‘courre 1308 C2eE WARM - THIS IS THE “WARM START” 2710 C % NC KEYCN co 
1318 C285 (ROUTINE (SYS 49883). 2720 C367 CS KEVSCN THY x: 
1328 C288 " ara case BSFF EF LDA KEVIAB=17¥ MOVE Ainge 
133@ C28B 20ABCZ2 WARM NIVST { 274 1OFA L KEYSCN y EYHOR 134@ C28E 2e7ARE aoe green ievesoreemen se 2750 C36D BS00C0 LDA KEYTAB,Y ‘IF NOT AT END OF 
135@ C291 4C074R4 IMP gh474 \WARMSTART BASIC 2768 C378 DOAG ENE INRLP \TABLE THEN JUMP BACK 

a a 
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C3¢ 
3390 C3Cé 6C38Ce 

S536 1 FA 

S60 CFA 
copes AR 

_ *DOIF 

LDA BUFFER.» 
BEQ TOKEND 
INC TATPTR 
SEC 
BCS HAINLP 

TOKEND PLA 
STA THIPTR 
JNP SAST 

i] 

‘PRTTOK - THIS IS THE NEW PRRT OF 
'THE EXPAND AND PRINT KEYWORD 
‘TOKENS ROUTINE. IF THE CURRENT 
(TOKEN IS FOR A NEW KEYWORD 
|\CPREFIXED BY SFE) THEN THIS 
(ROUTINE EXPANDS AMD PRINTS IT. 

PRT TO) CHP SSFE 

J 
LSTKEY INY 

BEG KEYPRT 
KEYLP Iny 

LOR KEYTARE, + 
EPL KEVLP 
DEX 
ENE KEYLP 

KEYPRT INY 
LDA KEYTAE. 

BASPRT 
JSR SAES7 
BME KEYPRT 

BRSFRT JNP SREEF 
! 

j 
fEXECUT - THIS IS THE NEW FART OF 
(THE STATEMENT EXECUTION ROUTINE. 
\IF THE CURRENT TOKEN IS FOR A NEW 
‘KEYWORD (PREFIXED BY $FE) THEN 
‘THIS ROUTINE EXECUTES THE 
\APPROPRIATE STATEMENT KEYWORD 
!ROUTINE. 
| 

EXECUT set CHRGET 

CMP #8FE 
BEQ EXEC 

JNP SA7ET 
EXEC PLP 

JSR TOKGET 
LDH ®>BRORTN 

LDA ®<EASRTN 

JSR CHROET 
{ #f0g 

JMP <JMPVEC> 
| 

f 

(GRMELT - THIS IS THE NEW PART OF 
'THE GET AN ARITHMETIC ELEMENT 
hINTO FRAL POUTINE, I= THE CURFRENT 
(TOKEN IS FOF & NEW KEYWORD 
)CPREFIXED BY SFE) THEN THIS 
[ROUTINE EXECUTES THE APPROPRIATE 
‘FUNCTION KEYWORD SUUTINE, 

ARMELT LDF #0 

CMP #3FE 
BEO ARITHM 

INP SRESD 
ARITHM PLP 

J 

' 

'TFTHEN - THIS IS THE MODIFIED 
‘END OF THE IF..THEN ROUTINE. IF 
(THE CURRENT CONTENTS OF THE A 
fREGISTER iS A NEW KEYWORD TOKEN 
PCPREFIXED BY SFE> THEN THIS 
(ROUTINE EXECUTES THE APPROPRIATE 
‘STATEMENT KEYWORD ROUTINE. 
1 

IF THEN FH 
CMP #sFE 
BEY DOIF 
PLP 
IMP FATED 
PLP 
JSF TOKGET 
JSR CHRGET 
LDX #563 
JHP ¢ IMPYECs 

(TORGET - THIS IS A SUBROUTINE 
THAT GETS THE SECOND TOKEN BYTE 

'AHD USES IT AS # POINTER INTO 
'ADSTHE. THE VALUE FOUND HERE 1S 
(THEN LORDED INTO JNPYEC. 

TOeGET INC THTPTR 
BNE TONGOT 
INC TXTPTRS+4 

TOKGOT LUY #709 
LDA <THTPTRD.Y 

SEC #Fat 

ASL A 

LDA ADSTAB.Y 

STA JMPVEL 
LDA ADSTABS!. 
STR JMPYEC +1 

' 
(THE KEYWORD ROUTINES - STHFI HEE 
\ 
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‘IF NOT AT END OF 
‘LINE THEN REPEAT 
‘ADVANCE TEXT POINTER 

'AND REPEAT 
(RESTORE TEXT POINTER 

TRETURN TO ERSIC 

IHEW KEYWORD? 

'IF NOT GO BAC 

'GET NEXT TOKEN BYTE 

‘INIT TRELE FOINTER 

1INIT KEYWORD COUNTER 
'TF FIRST KEYWORD 

STEP OVER KEYWORD 

'x NUMBER OF TIMES 

(IF HIGH BIT SET 
'PRINT CHARACTER 

'PRINT LAST CHAR 

'GET NEXT CHHR 
SAVE FLAGS 
'NEW KEYWORD? 

‘RESTORE FLAGS 
'GO BROCK IF NOT 
SCRAP OLD FLAGS 
'GET NEXT TOKEN 
[PUSH RETURN 
\ADDRESS ON THE STACK 

'GET FIRST PRRHMETER 
'SET STATEMENT FLAG 
EXECUTE STATEMENT 

(SET STRING FLAG 

'NEW KEYWORD? 

RESTORE FLAGS 
{RETURN TO BASIC 
SCRAP OLD FLAGS 
'GET NEXT TOKEN 
1GET FIRST PARAMETER 
(SET FUNCTION FLAG 
[EXECUTE FUNCTION 

SAVE FLAGS 
‘NEW KEYRORD? 

'RESTURE FLURGS 

'GET NEXT TOKEN 
'GET FIRST CHARACTER 
'SET STATEMENT FLAG 
‘EXECUTE ROUTINE 

TADVANCE TEXT 
(POINTER 

VINITIALISE ItHbEe 
'GET TOVEM ere: 
'DELPEMERNT Turk 
(YRLUE fbigQ feet 

MUL TIPL ? eee. 

risk f Liaw Lee 

POET HiGre Bi LHt 
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for Pl). $FE is not used as a token by the existing BASIC, but using 
it here makes testing for new keyword tokens very simple indeed. 
The second token byte is calculated, as with existing keywords, 
from the position of the keyword in KEYTAB, except that the high 
bit is not set. (Confusion can occur between existing tokens and 
new tokens if the high bit of the second token byte is set). 

For example, the first keyword in the table will be tokenised to 
$FE $01, and the second to $FE $02 and so on. I had to start the 
tokens at $01 because $FE $00 is $FE followed by a new line! The 
only restriction this imposes is that all new keyword names must 
be at least two characters long (to make room for the two token 
bytes to be copied in). 

This process does create one minor problem, however, and 
that occurs on lines with REM and DATA statements in them. Ifa 
new keyword is included in a REM or a DATA statement then it 
will be tokenised by GENTOK (at this stage GENTOK doesn't 
know that this is a REM or DATA statement). This can easily be 
avoided by ensuring that any new keyword names in a REM or 
DATA statement are enclosed in quotes (') because GENTOK 
does not tokenise the contents of quoted strings. 

In order to link GENTOK to the existing BASIC routines it is 
necessary to change all calls to the existing tokenise routine so 
that they call GENTOK instead. Fortunately, this couldn't be 
easier because the existing tokenise routine is indirectly 
addressed at location $0304/$0305. In other words, location 
$0304/$0305 contains the current address of the tokenise routine, 
and all calls to the routine are made via this location. All that is 
needed then, is to make location $0304/$0305 point to the 
GENTOK routine, and this is done during initialisation. 

PRTTOK (PRinT TOKens) is the routine which expands and 
prints the new keywords during a LIST. It works by first checking 
that the current token is $FE (new keyword). If not, then control is 
passed back to the normal LIST routine, otherwise the second 
token byte is used as a pointer into KEYTAB. The token is actually 
decremented by one first, because the tokens start at $01] but 
KEYTAB counts from 0. PRITOK then prints the keyboard 
characters from the table until one with the high bit set is found, 
when it retums to the normal LIST routine which prints this last 
character. PRTTOK is linked to BASIC in a similar manner to 
GENTOK, that is, by changing the indirect address at location 
$0306/$0307 to point to the PRTTOK routine. Once again, this 
change is done during initialisation. 

EXECUTIVE ACTION 
EXECUT (EXECUTion) is the routine which interprets and 
executes the new keywords. It works by first checking that the 
current token is $FE (new keyword). If not, then control is passed 
back to the normal execution routine, otherwise the second token 
byte is used as a pointer into ADSTAB. Again, the token is 
actually decremented by one first, because the tokens start at $01 
but ADSTAB counts from 0. The two-byte address found at this 
location is copied into the JMPVEC variable and an indirect jump 
to this location is used to execute the routine. 

So that the keyword routines can be ended with a nice neat 
RTS instruction, the normal execution routine’s retum address is 
pushed onto the stack before the jump is made. EXECUT is linked 
to BASIC just like GENTOK and PRTTOK by changing the 
indirect jump address at location $0308/$0309 to point to the 
EXECUT routine. This change is also made during the 
initialisation process. 

The next two routines modify parts of the existing BASIC ROM 
that I haven't mentioned yet, but their functions should be fairly 
clear after we have looked at the modifications. 

ARMELT (ARithMetic ELement) is a routine which is used 
during the evaluation of expressions — this is something which I'll 
be looking at in a later article. Briefly, ARMELT is a version of 
EXECUT which executes functions instead of statements. 
Functions retum a value; for example SIN(30) is a function. 
Statements carry out some action, so that PRINT “FRED” is a 
statement. So in the program 

10 PRINT SIN(30) 
the PRINT keyword will be executed by a routine like EXECUT 
while the SIN keyword will be executed by a routine like ARMELT. 

nl 
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SERIES: Modifying CBM 64 BASIC 

ARMELT works very much like EXECUT, and is linked to BASIC 
by changing the indirect jump address at location $030A/$030B. 
As before, this change is made during initialistaion. 

IFTHEN (IF... THEN) is a modification to the THEN part of the 
existing IF _ THEN construct. The modification is required 
because the existing THEN clause jumps directly to the existing 
execution routine, to execute the statement following the THEN. 

IFTHEN performs this function for the new keywords, and works in 

a similar manner to EXECUT. Linking IFTHEN to BASIC is slightly 

different than for the other routines because the existing THEN 

clause is not indirectly addressed. The change, which is made 
during initialisation, is to a jump address in the BASIC ROM/ 
RAM. 

TOKGET is a subroutine which is used by EXECUT, ARMELT 
and IFTHEN to get the value of the second oben byte. It also 
decrements the token and uses it as a pointer into ADSTAB. The 
address found at this location is then loaded into the JMPVEC 
variable and control is retumed to the calling routine. 

‘And finally, we come to the keyword routines themselves, and 
here it's largely up to you — although later articles will contain 
some useful new keyword routines which you can use. There are 
one or two points which you should bear in mind when writing 
your new keyword routines, and these are as follows: 
@ All keyword routines must end in a RTS instruction. There 
must be no other’ way out’ of any routines, except via fatal error 
messages (such as SYNTAX ERROR). 
@ On entry to the routines the A register will contain the next 
non-space character atter the keyword, and the ‘text pointer (see 
next month's article) will point to this character, 
@ On entry to the routines the X register will contain $00 if the 
routine has been called from EXECUT or IFTHEN (ie it was used 
as a statement), and $FF if it has been called from ARMELT (ie it 
was used as a function). This can be used as a test to error illegal 
function calls. 
@ The Y register contents on entry to the routines are undefined. 

@ Ajl the 6510 registers are available for use within the routines, 

and they need not have any special values on return 
@ The6510 stack and stack pointer can be used freely within the 
routines provided that, on exit from the routine, the contents of the 
stack and stack pointer are the same as they were on entry. 

USING THE SYSTEM 
Don't worry if there are things about the system which you dont 
understand yet: it really isn't necessary to know anything about 
how the system works. All you ned to remember in order to be 
able to add new keywords is 
@ Write the keyword routine. The rest of this series will help you 

do this. 
@ Locate it somewhere in RAM. The space between $C416 and 
$CFFF is the best place. Otherwise dropping the top of BASIC 
will allow you to create as much space as you want 
@ Write the keyword name into the next available 
KEYTAB. Remember to set the high bit of the last oe. 
@ Write the address of the routine into the next available 
locations in ADSTAB (low byte first). 

If the Extendable BASIC me iaees is not already installed then 

either warmstart (SYS 49803) or coldstart (SYS 49800) the system 
to install the new routines. 

The new keyword is now part of the Commodore 64's BASIC, 
and can be used freely in any valid part of your programs. If you 
want to save your new version of BASIC, then make sure that you 
save the whole Extendable BASIC System as well as your new 
routines. In this way you can simply load and install the new 

version of BASIC whenever you need it. 

NEXT MONTH 
You can now add new tokenised keywords to the existing BASIC, 
where they will execute just as fast as the existing ones. Next 

month | will show you how to go about writing the new keyword 

routines, including things like evaluating expressions and 

ocations in 

also be describing some of the many useful routines that 
you can use in the existing BASIC ROM. 
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re you a ‘peek and 
poke typist? Do your 
thoughts run ahead of 

you at the keyboard? Do you 
wish that you could watch the 

screen rather than the keys as 
you type your latest master- 

piece into yourBeeb? Ifso, you 
might like to consider Micro- 
writers Quinkey keyboard. 

In this article | will take a short 
ook at this unusual accessory 
and give you an impression of 
my expenences in coming to 

terms with it. | will go on to 
attempt to outline its strengths 

and weaknesses, and try togive 
an idea of where it might be of 
most use. First of all, though, 
what is a Microwriter? 

In the late /Os, an ex- patriate 
American, Cy Endfield, inven- 
ted a cunning device which 
was nothing more or less than a 
single- handed word processor. 
The device's most remarkable 
feature was and is that 

operated entirely via six keys. 
This original Microwriter has 
enjoyed steady, though sub- 
dued, success and many com- 
panies and Govemment de- 
partments have issued them to 
their senior executives. Their 
big attractions have been that 
they are easy to learn to use, 
they are normally quicker than 

handwriting and that they pro-’ g YP 

ke 
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MICROWRITE 
ON THE BBC 
If you can't get to grips with touch-typing, either the 
two or 10-fingered variety, why not split the difference 
and use five? We look at the novel one-handed 
Quinkey keyboard trom Microwrniter. 

suse directly a tape which can 
be loaded into a conventional 
word processor for printing. 

However, a major drawback 
to these apparently clever and 
certainly complex devices has 
been cost. Depending on the 
precise configuration, a Mic- 
rownter will set you back 
around £400. This puts them out 
of the reckoning for all but the 
most well-heeled private indiv- 

iduals. 

Although I have no connec: 
tion whatsoever with the com- 

sel < have always been in- 
d by the Microwriter con- 

cept and, when fhe Quinkey 
microwriting keyboard for the 
Beeb appeared, | decided to 
investigate further, 

WHAT DO YOU 
GET? 
The complete Quinkey pac- 
kage, which costs just over£40, 
contains the Quinkey itself, an 
instruction manual, connecting 
leads, a cassette containing a 

demo program and two dif 
ferent driver routines and, last 
but not least, a set of handy 
reference cards. The Quinkeyis 
about the size of a thick paper- 

back and, as you see, has just 
six keys on it. It is designed for 
right-handed operation and, as 
faraslam aware, does nothave 
a lefthanded version. Only 
sinistrals will know how impor- 
tant that lack may or may not 
be. 

The Quinkey plugs into the 
computers analogue input port 
— so you need a Model B — 
and requires OS 1.2 to work 
successfully. The system can 
handle up to four Quinkeys, 
which might be very useful in a 
classroom, and the two driver 
packages are intended for dif- 
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ferent situations. 
The device works with BASIC 

land BASIC II, the Acom DFS, 
wordprocessors such as Word- 
wise and View, and many other 
important software packages. 

Both driver routines are 
relocatable and take up 34K of 
RAM at the bottom of memory, 
shifting PAGE to suit. "PROG" 
will handle four keyboards and 

is intended for general use, 
while “WP” will only work with 
one Quinkey and is a faster 
routine aimed specifically at 
word processing. The latter 

routine also provides the 
special control codes which 
WPs need — I| wrote this review 
using the Microwriter and 
Wordwise. 

These drivers have one irritat- 
ing feature — they are not pre- 

served through Break key oper 
ations, the computer going 

back to its normal configura- 
tion. I found this most annoying, 
both in normal operation and 
when using Wordwise, where 
the key normally gives a quick 
way of clearing a document. 

Ireceived a provisional copy 
of the manual, which is a sub- 
stantial, spiral-bound docu- 
ment of 32 A4-size pages. It 
contains a usetul introduction to 
the Quinkey, 
rapidly into its main section, a 
well-written tutorial on the sys- 

tem's use. The instructions are 
illustrated by many little car- 
toons, which will appeal or 
appal, depending on yourtaste 
— | liked them. 

Once you have mastered the 
Quinkey, the manual remains 
useful as a reference document 
and as a set of instructions on 
how to adapt the driverroutines 
to your specific needs. | found 
this technical section compre- 
hensive, although not par 
ticularly easy to follow. 

FIVE FINGER 
EXERCISES 
Enough of this — how on earth 
do you work the beast? The top 
five keys are the main inputs, 
while the bottom left one is used 
as a combined shift and control 
key to select various operating 
modes. The real secret of the 
keyboard's success and sim- 
plicity lies, however, in the 

superb teaching approach, 
which combines pictures, 
clever mnemonics and some 
appalling visual puns to drive 
the keying patterns into your 
head very quickly. 

As tar as possible, the keys 
used for each letter have been 

et de hk Pont a 1 es 

Which jemIos 

ar 
QO 

O 

add a bar at 
the top forR 

s ° Mn 
Straight line 
up for! 

O 
O 

Horizontal of the H 

The dome of theD 

TW 
First downstroke 

Everything 
cept your index 

Quo microwriter( 

finger (Index) for 
most common letterE 

The bump of theB 
Either side of the common line 

< 
The upstroke 
of the K 

e 

© 

Zig zag between 
the keys forZ 

add a bar at 

the bottom forL 

a 
Press 

completely forP 

The central target 
— bulls eye 

The two sides 
of the W 

Full stop. 
come to a point 

Command Key 

@ 
Apostrophe 

Fig. 1 Microwriter mnemonics 

carefully selected to mimic the 
letter's shape. These are reinfor- 
ced by phrases and diagrams, 
such as those accompanying 
this article, which make leam- 
ing quick and easy. Who can 
forget such tricks as ‘complete 
Press for "P” or ‘Top of the 
is 
When operating normally, 

the keyboard produces lower- 
case letters and the main 

oo 
O oO 

punctuation marks, while a 
single press. on the lower left 

‘command key makes the next 
character a capital. A double 
press puts the system into 

UPPER-CASE only. Pressing 
the two lower left keys together 
retums the Quinkey to its nor- 
mal lowercase mode at any 
time, 

To obtain numbers and the 
less common 

Reverse L for 
mirror image J 

FingersforF FMRadio MakeM 

ignet ring 

finger 

e 

Curl round 

EVIEW : Microwriter 

ALPHABET - 
RECOMMENDED 

LEARNING 
SEQUENCE 

Main feature of 

G is downstroke 
(opposite tol) 

Most Fingers 

Very non-U 

ah 
Adjoining 
downstroke 

of the N 

Make a tail from 

the central O 

Pairs of letters have been 
highlighted by outlining 

© Copyright Microwriter Ltd 1982 

press the command key to- 
gether with the keys normally 
covered by the middle and ring 
fingers. As before, one press 
gives one character while a 
double press locks into the new 
range. Oncein the numberseta 
whole newrange of mnemonics 
come into play but they are very 
cleverly linked to the standard 
letter keys. Forinstance, a ques- 

punctuation, tion mark comes from the same «= 
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REVIEW : Microwriter 

Schools would probably find the Quinkey a great help — severdl children can inieract on one BBC Micro, and sensinears would pick up the 
keying sequences very quickly. 

combination that normally 
gives “Y" (for “why?"!). Comy 
but brilliant. 

Otherkeying sequences give 
you the special combinations 
needed for word processing 
and editing, to emulate the red 
function keys, etc. I do feel, 
however, that some of the 
sequences seem contrived and 
rather involved, and | still find it 
easier to use the ordinary key- 
board for them. The unadven- 
turous might be pleased to hear 
that the Quinkey does not dis- 

able the Beeb’s normal key- 
board. In particular, it is useful 
to be able to press cursor and 
function keys with the left hand 
while operating the Quinkey 
with the right. 

The upshot of this combina- 
tion of good design and clever 
tutorial is that it is remarkably 
easy to leam to microwrite. | 
leamt the alphabet, numbers 
and the main punctuation sym- 
bols in an hour, and I unders- 
tand that thatis nothingspecial. 
The record stands at something 
less than 10 minutes! 
Once you know how to drive 

the machine, the rest comes 

down to practice. [can now use 
the Microwriter rather faster 
than writing by hand, although! 

f) 

have yet to reach the 45 wom 
which most experienced users 
get to. For comparison, that is 
about the speed of a pretty 
good touch typist. 

In use, the system has proved 
to be totally reliable, although 
sometimes a little confused by 
my house's exceptionally dirty 
mains supply. That's really 
personal problem, though. 

TARGET 
AUDIENCE 
lam nottotally sure at whom the 
Quinkey is aimed. It is a little 
pricy forthe'typical’ home com- 
puter owner (i such a beast 
exists) and it does take a little 
perseverance toleamtouseit. It 
takes a great deal more effort to 
learn to touch type, however. It 
would be very valuable to any- 
one who does more thana mod- 
est amount of word processing 
on the Beeb, and also to prolific 
programmers. When program- 
ming, however, itissometimes a 

little irritating to have to keep 

changing from letter to number 
shift and vice-versa; fast two- 

finger typists probably would 
not see much of a benefit from 
the Microwriter in this area. 

The Quinkey could also be 

very usetulin schools, where the 
ability to connect iour key- 

boards to a si ngle co mputer 
might be most valuable. | rather 

think that children would take to 

micrownting like ducks to 
water, 

In any application, a major 
benelit of the device is that it 
makes it simple to watch the 

rather than the key- 
board. This makes it much 
easier to spot and correct errors 
as they happen. In fact, | find it 
virtually impossible to watch 

the Quinkey when! am using it 
— I get as conf used seth 2C 
tipede whotriedto workouth 
he mo V red his | legs. 

The Microwriter could make 

some very novel deer oti DOSS- 

ible, since it is rather easier to 
use it to provide multiple func- 
tions than to 5d the same thing 
via the keyboard. A joystick 
would often be even better, 

however. 

CONCLUSION 
The Microwriter is a very nicely 
made and sunning accessory 
forthe BBC Computer. I believe 
thatit would be of most value as 

a supplement, rather than a 
replacement, for the normal 

tation makes it very easy to 
leam to drive and, ifyoudo any 
more than the smallest amount 
of word processing, well worth 
Boise erug sides 

grammers who cannot come to 

with traditional 
QWERTY keyboard, although 
the complexity of some of the 
mode changes do slow it down 

terms with the 

Q 
‘ 

T + 
ih f 

i 

Schools might like to con- 
3 it, particularly since 

it makes it simple to let four 
children (five if you include the 
normal keyboard) interact on a 
single computer The company 
offer several games and other 
programs for multi-user sys- 
tems, and these might be very 

interesting to schools. 

worth buying? Probably 
"yes", bit it depends on your 
application — it won't solve all 
your data entry problems. 

A version of the Quinkey is 
planned for the Spectrum, that 
could be interesting and will 
certainly increase the device's 

significance. For more 
information, contact Micro- 
writer at 31 Southamp- 

ton Row, London WC] 
(phone 01-83! 6801) 

mot tin —_ 

’ 

market 
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TOOLKIT ROM 
Basic Programmer's Aid for the BBC Micro from 

“TOOLKIT is an essential utility for all Basic 

programmers using the BBC Micro. ... The range ts 

enormous. ... An indispensable aid packed full of powerful 

utilities.” 
Educational Computing, March 1984 

Verify a program or data in | 
| eer with disc/cassette. 
| *CLEAR — Clear all variables including 

*CHECK 

integers. 
*EDIT — Enter full screen editor. 
*FREE — Display free memory and other 

| useful information. 
*MEMORY — Display memory contents. 
*MERGE — Merge two programs. 
*MOVE — Move program to run at 

specified adaress. 
| *NEW — As New, but can be issued from 

within a program. 
*OFF — Cancel enhanced error handling 
*OLD — As Old, but can be issued from 

within a program. 
*ON — Auto error handling — enters 

editor at line in error. 
*PACK — Efficient program compactor. 
*RECOVER — Intelligently recover bad 

programs. 
Allow partial Sole ioalla: 
Extended error reporting facility. 
Screen dump to cassette or disc. 

*RENUMBER = - 
*REPORT = 
*SCREEN = 
“UTIL(1-9) — - 

UTILITIES 

. String search. 
. String search and replace. 
Move lines of BASIC. 

_ List procedures and 
functions. 

. List values of A% to 2%. 

. List numeric variables. 
_ List string variables. 
. List names of arrays. 
. Sets up range for utilities 
1&2. 

£23.00 
including 
VAT & pp. 

WONONDAMN BWN= 
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BEEBUG SOFT 
Quality Software 

> ide it is possible to program In 
BASIC without TOOLKIT 
but it's not very smart 

«.. Should speed up the process of 
programming considerably. ... TOOLKIT is highly 

recommended.” 

PCN, March 17, 1984 

@ Just plugit in, no loading necessary 

@ 27 newcommands to make life easier 

@ Saves hours in program development 
and debugging 

@ Supports both cassette and disc systems 

@ Nocommand name conflict with other Roms 

@ Ideal for expert and novice alike 

G Fitting instructions and a 32 page manual 
supplied 

@ Youll wonder how you ever managed 
without it 

(Distribution agents for BEEBUG 
Publications Ltd) 

BEEBUGSOFT is the Software house of 
BEEBUG Publications Ltd. BEEBUG, the 
user group for the BBC Micro, has over 
25,000 subscribers and produces a 
regular magazine for the 
BBC Micro. 
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; he Leech is a program 
: which enables one 

computer to communi- 

cate with another and it is. 
primarily intended for use with 
the ZX Spectrum (16K), al- 
though it can, of course, be 
used with a 48K Spectrum. 

~Leeches are _ fairly 
creatures and some critics 
would say that the 16K Spec- 
trum is way down in the com- 

_ puter hierarchy too — after all, 
you soon run out of memory 
fairly quickly and if you put a 
machine code monitor or 
(worse still) an editor/assem- 
bler into your machine, there 
is hardly enough space left to 
enter “Copyright T.Bloggs 
1984", let alone the actual 

_ program! 
The solution is to put the 

Leech into the 256 bytes of 
the Spectrum printer buffer 
and pull your code (data files 
or machine-code) across from 
another computer. In this way 
you can do your editing and 
assembling on a_é friend's 
machine or on a machine at 
the office or at school, which 
hopefully has rather more 
memory than your Spectrum. 
The machine must. also 
possess a Centronics or other 
similar parallel output port. 

THE CENTRONICS 
PORT 
The standard Centronics port 
provides at least nine lines of 
output and at least one line of 

input which can be reliably 
found on certain of the 36 pins 
of the Centronics plug. Table 
| shows the pins from the 
Spectrum's viewpoint the 
Centronics nomenclature is 
given in brackets. 

CODE TRANSFER 
The object of the exercise is 
to be able to pass the code 
into the Spectrum at a 

reasonably fast rate (ie vir- 
tually instantaneously) and 
with 100% reliability. The 
code should be able to come 
from any part of the host com- 
puters memory and be 
loaded into any part of the 
Spectrum's memory, and a 

lowly — Richard Sargent 

watning should be given if 
poor reception is suspected. 
The Leech code is sensibly 
tucked away in the Spectrum 
printer buffer and since this 
means that the ZX Printer can- 
not be used without scram- © 
bling the Leech code itself, a 
small printer driver has been 
written so that (with the addi- 
tion of the appropriate leads), 
the Leech hardware may be 
used to drive an altemative 
printer. 

THE HARDWARE 
The add-on board is 
extremely simple and can be 
built for about £5, but the total 
cost will vary according to the 
socket on the host computer. 
A Centronics type socket 
alone can cost £5.50, but you 
may be able to manage 
without one. The cost of plugs 
and cables always seems to 
be on the high side, but you 
may console yourself in the 
knowledge that the cost of the 
entire project with gold-plated 
sockets and a PCB will 
amount to less than the asking 
price for the RS232 cable 
which plugs into Sinclair's 
Interface One! 

The Z80A PIO requires no 
special handling precautions, 
but be careful to bend the 
pins into the vertical plane so 
that the IC crunches firmly into 
its 40 pin socket. Be sure to 
obtain the Z80A PIO — “A” for 
4 MHz — since the slower 

TABLE 1 
Pin | 
Pins 2-9 
Pin 10 
Pin 1] 

Pin 16 O Volts common 

Control input (strobe) 
Eight data inputs (data bits) 
Control output (acknowledge) 
Control output (busy) 

If pin 10 is connected, pin 11 will be unconnected (and vice 
versa). 

THE LEECH 
Program development on the Spectrum is no fun with 
that rubber keyboard. Why not develop your machine 
code on another machine, then download into the 
Spectrum like the commercial software houses do? 
The Leech will make this possible — let the 
blood-taking begin... 

variety probably will not work 
on the Spectrum's 3.5 MHz 
clock If you are building the 
unit on Veroboard it is always 
worth double-checking your 
wiring, playing attention in 
particular to the decode lines 
A8 and AQ. Reversal of these 
can cause the software to 
initialise the PIO incorrectly, 
setting lines that should be 
inputs into outputs and doing 
costly damage not only to the 

280 PIO 

FROM 
SPECTRUM 

Spectrum code can't be in 
BASIC because it is destined 
for the printer-buffer memory 
space, but that apart 
machine code offers the 
facility to manipulate the 
parallel ports directly, to dis- 
able software-generated 
interrupts (which would com- 
plicate timing calculations) 
and to nin at top speed. A 
short BASIC program has 
been written for the host com- 

OPTIONAL 
PRINTER 

INTERFACE 

CENTRONICS 
MALE PLUG 

PRINTER BUSY 

STROBE TO 
PRINTER 
D1-D8 

CENTRONICS 
FEMALE SOCKET 

STROBE FROM HOST 

HIGH WHEN 
SPECTRUM BUSY 

ALL UNMARKED PiO 
PINS ARE UNCONNECTED 

Fig. 1 Circuit diagram of the required hardware. 

PIO itself but also to the out- 
put components of the host 
computer, 

RUNNING THE 
LEECH 
Both the receiving and 
transmitting programs are writ- 

ten in Z80 machine code, for a 
number of good reasons. The 

puter but this only puts a 
check-list of the setting up pro- 
cedure on the screen and is 
independent of the transfer 
program. 

The sequence of operation 
is critical to the safety of the 
PIO chips and to the reliability 
of the transfer of bytes — as 
explained above the versatile 
PIOs can have their lines con- 
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figured in a variety of ways 
and so they must be initialised 
properly before physically 
joining the two computers. 
The procedure is as follows: 
@ Stage 1 — computers not 
linked. 
@ Stage 2 — LOAD Leech 
programs. 
@ Stage 3 — RUN host com- 
puter program (sets host PIO) 
@ Stage 4 — RUN Spectrum 
code (sets Leech PIO). 
@ Stage 5 — Link computers 
together. 
@ Stage 6 — Press key on 
Spectrum. 
@ Stage 7 — Press key on 
host computer. 
@ Stage 8 — Verify check- 
sums agree. JOB DONE. 

TIMING 
CONSIDERATIONS 
The two programs keep in 
step with one. another using 
the two control lines of the 
Centronics interlace — Strobe 
and Busy (or Acknowledge). 
The flow diagrams in Fig. 2 
show the core of the transmit/ 
receive code. The delay 

SPECTRUM 

lengthen the delay within the 
faster computer. The values 
given worked perfectly with a 
host computer with a CPU 
clock frequency of 4MHz. 

THE BASIC 
LISTING 
The actual form of this pro- 
gram will depend upon the 
commands of the host com- 
puters BASIC and the nature 
of its Centronics port. The 
chances are that the port will 
consist of cheap TIL chips 
and since these do not need 
initialising line 20 will not be 
needed. The POKEs of lines 
36-42 pass values to the 
machine code. The prompts 
should be followed in strict 
order and line 80 actually runs 
the machine code (Leech List- 
ing 3). The form of line 80 will 
vary but you should try to get 
the checksum printed on the 
screen. Some BASICS allow a 
return from machine code to 
include a numerical value 
(normally expected in the A,B 
or B,C register pair). If this is 
not so, the checksum value 

HOST COMPUTER 

KEY PRESS STARTS TRANSFER 

“B" ABORTS 
AT ANY TIME 

block in the Spectrum code 
allows the host computer to 
latch on to the Spectrum ‘not 
busy signal while the delay 
block in the host computer's 
code allows the Spectrum to 
latch on to the host computer's 
‘strobe’. If you are transmitting 
between computers 
widely different CPU clock fre- 
quencies it would be wise to 

“COMPUTING TOD 

Fig. 2 Flowchart for the two programs (Listings 1] and 2). 

with | 

LOOK FOR 
NOT BUSY 

SO NOT BUSY 
CAN BE FOUND 

SEND DATA 
AND STROBE 

THE DELAYS PREVENT THE SYSTEM 
FROM GETTING OUT-OF-STEP BUT 
INTERRUPTS MUST BE TURNED OFF! 

must be picked up by a PEEK 
and this is done in line 90. 
Needless to say the screened 
value should tally with that 
screened by the Spectrum. If it 
does not the Spectrum bytes 
have become corupted and 
another transfer attempt must 
be made. 

Just to make life difficult, the 
number retumed by the host 

21BOSC 
010100 
cs 
CDé55B 
CD78S5B 
Ci 

AF 
32085C 
SAOBSC 
FES1 
20F9 

14600 
DD210000 
FS 

cs 
3SEO2 
O1DFFC 
ED79 

0620 
10FE 

O1DFFC 
ED78 
CBé7 
280D 
O1FEEF 
ED78 
F&EO 
FEFF 
2022 
18EA 

O1DFFC 
SE22 
ED79 

O1DFFD 
ED78 
77 
SF 
DD19 
23 
Cl 
OB 
78 
Bl 
2007 

DDES 
Ci 
ED43BOSC 
FB 
c9 
Ci 
18F4 

SECF 
O1DFFE 
ED79 

SED1 
ED79 

SE22 
O1DFFC 
ED79 
c9 

O1DFFF 
SE4F 
ED79 
c9 

O1DFFF 
SEOF 
ED79 
c9 

PRINT "Computers should be unlinked" 
REM Set host PIO if necessary with POKES 

REM Now set machine code variables 

INPUT “Starting address of code";S 
INPUT "Address of final byte + 1"5F 

LET L=F-S : 
POKE 32770, INT (S/256) 
POKE 32772,L-(INT(L/256)) 
POKE 32773, INT(L/256) 
PRINT “PRINT USR 23296 on Spectrum” 
PRINT “Computers may be linked now" 

POKE 32769,S-(INT(S/256) ) 

PRINT "Press key "1" on the Spectrum” 

PRINT “then press “2" on host computer” 

INPUT X: IF X<>2 GOTO 
70 PRINT “Checksum value is "; 
PRINT USR(X):REM or whatever syntax needed 
to invoke machine code program 

PRINT (PEEK 32775)+((PEEK 32775) #256) 

STOP 

;THE LEECH (RECEIVE) 

; SPECTRUM CODE 
;AT ANY TIME DURING TRANSFER 
;SPECTRUM ZERO KEY ABORTS 

ORG 23296 

23728 
OFEDFH ; 
OFFDFH ; 
OFCDFH ; 
OFDDFH ; 

LD HL,SCBOH 
LD BC,1 
PUSH BC 
CALL PIOI 

;WAIT FOR 

KBD 

CALL PIO2 
POP 

XOR 
LD (23560) ,A 

KEYPRESS 

a 

LD A, (23560) 
cp SiH 
JR NZ KBD 

bed Sas 

;IN THE PRINT BUFFER 

11111110 11011111 65247 
11111111 11011111 65503 
11111100 11011111 64735 
11111101 11011111 64991 

;Safe default value! 
;Safe default value! 
;HL contains start address and 
;BC contains the length 

;RECEIVING NOW KEY "O" ABORTS 

M_LOOP 

LP 

FOUND 

EXIT 

ABORT 

PIO1 

PIO2 

PIOS 

THEND 
NOBYT 

LD 
OUT 

LD 

BC ,P_A_D 
(C) A 

B,20H 
DJINZ WWT 

LD 
IN 
BIT 
JR 
LD 
IN 

LD 

OUT 

LD 
IN 
LD 
LD 

BC,P_A_D 
A, (Cc) 
4,A 

Z FOUND 
BC, 61438 
A, (Cc) 
OEOH 
OFFH 
NZ ABORT 
LP 

(C),A 

BC,P_B_D 
A, (C) 
(HL) ,A 
E,A 

PUSH IX 
POP BC 

;Zero checksum counter 

;Disable interrupts 

;Save length 

;Signal Spectrum not busy 

; Delay 

;look for strobe 

;Wait until strobe detected or 

juntil an abort detected 
311100000 

;Signal Spectrum busy 

;Read data and 
jload into memory 

s;Adjust checksum 

s;Advance memory pointer 

;Recover and 

jadjust length 

3;Get checksum 

sinto BC 
LD (NMIADD) ,BC;and into NMIADD 
EI 
RET 
PoP BC 
JR EXIT 

LD A,OCFH 
LD 
OUT 

BC,P_A_C 
(C),A 

LD A,ODIH 
OUT (C),A 

LD A,22H 
LD 
OUT 
RET 

BC,P_A_D 
(C),A 

LD BC,P_B_C 
LD A,4FH 
OUT 
RET 

(C),A 

LD BC,P_B_C 
LD A,OFH 
OUT 
RET 

EQU 
EQU THEND-SS 

(C),A 

$ 

;Enable interrupts 

sAdjust stack 

3;Set A to control mode 

3xxOlxxxx Bit4 input, BitS output 

;Set BitS high 

;Set B to input mode 

;Set B to output mode 

ive program (for the Spectrum). 



computers USR may be inter- 
preted as a signed integer 
and will therefore be different 
from the unsigned integer 
returned by the PEEKs. The 
Specttum USR retums an 
unsigned integer. 

LEECH LISTING 2 
The code starts at 5BOO - 5BO5 
hex (23296 - 23301 decimal) 
by loading default values for 
the starting address (into HL) 
and the length counter (into 
BC). You should change these 
default values to the ones you 

LET A=xxxxx + POKE 23297, 
A- (INT {A/256))}) +: POKE 

23298, INT (A/256) 

for the starting address and 

LET A=xxxxx : POKE 233960, 

A- (INT (A/256}) : POKE 
23301, INT {A/256) 

for the length counter. If you 
do not wish to use the latter, 
set it to a high value, say 
64000. The transfer process 
will normally stop when the 
host computer fails to send out 
strobe pulses, but if something 
went wrong and the strobe 
continued ad infinitum then 

require by POKEing the 
values into the program using 

the BC counter will halt the 
receiving program. This would 

j SRS ess Ss sss see sss Ss SSS SSSSesssses= 

; THE LEECH (TRANSMIT) 
; CODE FOR THE HOST COMPUTER 
; SSsVIeeC22S S25 S22 28325 2822S S82 22 255=— 

P_DATA EQU 
P_C_STRB EQU 
P_C BUSY EQU 
PACON EQU 
PBCON EQU 

BUSBIT EQU O 
STRB EQU 1 

ORG 8000H 
;8000H = 32768 

210000 HL,O 
010000 BC ,O 
i1 11H 

0000 .¢] 352775 Checksum store 

000000 0,0,0 ;Call PIO if necessary 
FS ;DI if desirable 

352769 Load up start address 

332772 Load up length 

sEssential dummy byte 

1600 

DD210000 Ix,o 3;Zero checksum counter 

cs PUSH BC ;Preserve length 
7E ;Read a byte 
SF sand 

DD19 ADD IX,DE sadd it into checksum 

FS PUSH AF 
010400 LD BC,P_C_BUSY 
ED78 IN A, (C) 
CB47 BIT BUSBIT,A 
20FA JR NZ WT 
Fi POP AF 

;Wait until Spectrum is 
j;not busy 

;Memory~-mapped systems 

;change ED78 to OA0O 

010500 
ED79 
CBSF 
010400 
ED79 

LD BC,P_DATA 
OUT (C),A 
RES STRB,A 
LD BC,P_C_STRB 
OUT (C),A 
; DELAY 

; Transmit the byte 

;Prepare the strobe bit 

; Transmit the strobe 

Memory-mapped systems 

Listing 3. The Leech Transmit program (for the host computer). 

prevent any precious code in 
Spectrum high memory being 
scrambled by an errant trans- 
mit program! The location 
NMIADD receives the check- 
sum, but if you run the pro- 
gram by PRINT USR 23296 the 
value will be printed on the 
screen anyway. 

LEECH LISTING 3 
This listing must be entered 
carefully, using an. assembler 
if you have one. Attention 
must be given to the EQUates 
so that they match your system 
parameters. P_.DATA takes 
the value representing the 

0610 
10FE 
010400 
CBCF 
ED79 

LD B,10H 
DJNZ WTT 

SET STRB,A 
OUT (C),A 

23 INC HL 
Ci POP BC 
OB DEC BC 
78 LD A,B 
Bi OR C 

2805 JR Z DONE 
000000 DB 0,0,0 
18CD JR LOOP 

DDES PUSH IX 
C1 POP BC 
ED430780 LD (CHECK) ,BC 
oo 
090 
FB 
c9 

LD BC,P_C_STRB 

= 

© 
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+5V REG 

Fig. 3 Pinout ofthe Spectrum 
bus (as it appears looking 
into the back of the com- 
puter). 

;change ED79 to 0200 

son 3 occurances 

s;Prepare strobe off 
; Transmit strobe off 

;Advance memory pointer 

;Recover length 
s;Count down 

sand see if all 

s;bytes have been sent 

;Put checksum 

s;into BC and 

z;into store 

;Move BC into AB 

;for some BASICs 

sEXAMPLE OF PIO SETTING UP PROCEEDURE 
;WHICH MIGHT BE REQUIRED ON A HOST COMPUTER 
;THE PIO IS THE ZSOPIO — MK3881 

’ 

PIO PUSH BC 
LD A,OCFH 
LD BC,PACON 
OUT (C),A 
LD A,OFDH 
OUT (C),A 

LD A,OFH 
LD BC,PBCON 
OUT (C),A 

SET STRB,A 

;Make A lines control mode 

;0R use 0200 

;xxxxxxOl BitO input, Biti -output 

;O0R use 0200 

;Make B lines output mode 

;O0R use 0200 

; Transmit strobe off (high) 

LD BC,P_C_STRB 
OUT (C),A 
POP BC 
RET 

EQU ¢ 
EQU FIN-USR 

;O0R use 0200 
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PROJECT: The Leech 

A PRINTER DRIVER 

;0054H=00084 bytes long 
;LLIST & LPRINT 

CHANS EQU 23651 

2A4FSC INIT LD HL,(CHANS) ;Get CHANS 

110F00 LD DE,15 
19 ADD HL,DE 
11965B LD DE,PATCH 
73 LD (HL) ,E 
23 INC HL 
72 LD (HL),D 
c9 RET 

FEAS CP OASH 
SOSE JR NC L1i7 
FEOD CP ODH 
2809 JR ZLA2 

CP 20H 
RET C 
CP 80H 
JR C Li2 
LD A,20H 
CALL PRINT 

CP ODH 
RET NZ 
LD A,OAH 
CALL PRINT 
RET 

CALL PIOI 
CALL PIOS 
PUSH AF 
PUSH AF 
LD BC,P_A_D 
IN A, (C) 
BIT 4,A 
JR NZ RDY 
POP AF 
LD BC,P_B_D 
OUT (C),A 
LD BC,P_A_D 
XOR A 
OUT (C),A 
PUSH AF 
POP AF 
SET 4,A 
OUT (C),A 
POP AF 
RET 

CDS20B L17 CALL OBS2H 
cy RET 

FINN EQU ¢ 

s;address and 

;calculate 

sprinter channel 

j;and load 

sit with the 

;new routine 

Test for token 

;Test for CR 

;Test codes 0-19H 

;Test for UDG & Block Graphics 

;Change graphics to a space 

;Print a character 

;If your printer gives an automatic 

s;linefeed change RETNZ to RET (C9) 

;Print a linefeed if needed 

;Set PIO in case 

3i¢# has been meddled with 
;Preserve character to be printed 

;Local save 

sWait until printer not busy 

;Send character 

3;Send strobe 

;Short delay 

;Cancel strobe 

3;Use ZX ROM to print 

;the reserved word 

PRLEN EQU FINN-INIT 
TOTLEN EQU FINN-SS 

Listing 4. A printer driver. 

address of the port putting out 
the parallel DATA and 
similarly P__C._STRB the port 
number for the strobe signal, 
P__C__ BUSY the port number 
for the busy (or acknowledge) 
signal. If you are unlucky, the 
host system might have two 
more port addresses 
associated with the control 
function of the Z8O PIO chip 
itself. These are PACON and 
PBCON for the control of the A 
lines and B lines respectively, 
but I would suggest a careful 
scrutiny of the wiring diagram 
around the PIO to discover 
which lines are being used for 
which function. 

The final equates to change 
will be BUSBIT (the _ bit- 
number of the BUSY/ 
ACKNOWLEDGE signal) and 
STROBE (the bit-number of 
the STROBE signal). If your 
host computer has ports which 
are memory-mapped you will 
need to change all IN A,(C) 
instructions to LD A,(BC) and 
all OUT (C),A instructions to 
LD (BC),A. The altemative 
code is given in the comments 
of the source listing. 

Both the transmit and 
receive listings are hopefully 
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explicit enough to help users 
who come across. strange 
Centronics hardware. I am 
thinking in particular of the 
standard RML 380Z which 
delivers an antiquated seven 
bits of data with BIT7 carrying 
the strobe (have fun with that 
one!) or the slightly more 
eccentric Memotech MTX500 
which puts the Strobe OUT 
using an IN command and 
cancels the Strobe auto- 
matically when reading the 
Busy line. .. 

LEECH LISTING 4 
Finally there is the bonus of 
Listing 4. If you decide to use 
it you must disconnect the 
Leech Link, not only because 
you will probably need a rib- 
bon cable connection but also 
because the Leech PIO is 
recontigured to give an output 
which is intended for a printer 
and not for the host computer! 
The routine itself is a ‘no frills’ 
affair, trimmed down to fit the 
printer buffer. The buffer ends 
at SBFF hex so there is only 
some 20 (hex) bytes 
spare, which isnt quite 
enough for a screen = 
dump routine. 

At last, a 
magazine 

that gets to 
the core 

of it. 

know that really helpful magazines 
don’t grow on trees. 

But now there’s Orchard Computing. 
Orchard is a brand new quarterly put 
together specifically to suit the Apple 

user. 

It brings you the very best in useful 
routines, business and games software. 

And not a word of it that isn’t directly 
relevant to you. 

So if you like an Apple a day, take 
Orchard quarterly. 

It’s just what the doctor ordered. 
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MictoSight UH 

50 

MicroSight | on the BBC model B includes:— 
® A CCTV camera with lens and tripod. 

® MicroEye vision interface 256 x 300 resolution 
with 8 bit video plus all cables. 

e Fully documented hardware and software. 
MicroSight software package with area perimeter 

routines as well as disk and printer dumps. 

e Hi Res software package with mode O display, 

disk and printer dumps and thresholding. 

® Package using mode 2 high quality display. 
All for £495 + VAT | 

MicroScale 
An image processing package with editing area and 

perimeter calculations, dimensioning, windowing, 

threshold and contrast setting. £295 + VAT 

MicroEye 
Vision interface 256 x 300 resolution 256 grey 

levels with full documentation and software for BBC 

Sirius, BM, Apple, RML, CBM etc. £295 + VAT 

MicroScale II 
Image analysis for the IBM PC with:— 

® Object area measurement (absolute and %) 
Perimeter measurement to user defined scaling 

User definable and standard windows. 

Disk and printer dumps. 

Dimensioning and object counting. 

Fully documented C software. £1950 + VAT 

Also available for Hewlett Packard and Sirius. 

For further details contact: — 

BD = [HUIS The image analysis people 

Digithurst Ltd. 

Leaden Hill, Orwell, Royston, 

Herts. SG8 50H Telephone (0223) 208926 

NTA PITCH 
PS emesamg CONTROL 

CHATTERBOX II' 

BIG EARS: *,% .« 

-2X81/SPECTRUM 

Please add VAT at 15% to prices. 
Barclay/Access orders accepted by telephone 

Every computer needs 

CHATTERBOX Il 
“Listen creep, | am the leader..... 

For ZX81 
SPECTRUM h Of TAKEUSTO YV 
BBC \ . FOUR LEADER ~ SPEECH 

TRS 80 fill : SY NTHES# 

APPLE we Tea 
NASCOM Vs 7 ia 
VIC/PET/64 . SYSTEMS 

(Please State) 

M 

can say anything! 
Genuine phoneme synthesis - not just recorded 
speech - hence unlimited vocabulary. 
Programmable pitch for more natural intonation 
(exclusive to Wm Stuart Systems)- solid tone 
cabinet for quality sound - integral beep/music 
amplifier. PLUS expansion socket for BIG EARS 
voice recognition system. Full instructions 
technical notes and software supplied with this 
outstanding educational unit. 
DEALER ENQUIRIES WELCOME 

As seen on BBC TV “Computer Programme” 

vw oD | 

SPEECH % | 
INPUT Pee Fe - 

FOR ANY 
COMPUTER 

Hugely successful Speech Regnition System. 
complete with microphone, software and full 
instructions. 
BUILT TESTED & GUARANTEED 
PLEASE STATE COMPUTER: UK101, 
SPECTRUM, ATOM, NASCOM2, Vic 20, Micron, 
ZX80/81, PET, TRS80, MZ80K, APPLE II, BBC MICRO 

ny £49 

NEW! 

VIBRATO MUSIC SYNTHESISER (Stereo) CONTROL 
+16 LINE CONTROLPORT 16K RAM 

Play 3-part music, sound effects, drums étc. Full 
control of attack, decay and frequency. 
Input/Output lines provide control and monitor 
facility for Home Security, Robot Control, Model 
Railway etc. etc. Works with or without 16K RAM. 

Full instructions’/software included. 
Add keyboard to make a live performance 
polyphonic synthesiser! 
Note: up to 3 units can be used simultaneously; 
giving 9 music channels & 48 |/0 lines 

AMAZING VALUE 
AT ONLY 

£19.50 (xt) 
£25.50 (BUILT) 

TALKING HANGMAN 
| For Chatterbox! 

The classic game 
claims its victims “atta 

| with a dry vocal pee: 
accompaniment (Spectrum) £6 

THE COMPOSER 
synthesiser Music 
Programme. 
Enter & play 3 part harmony 
Includes demonstrations 
(Spectrum/ZX81)recommended E7 

ZX ARP/DRUMSEQ 
Fascinating synthesiser 
demonstrations. Generates 
automatic sequences and 
plays from keyboard. Some 
weird eects (Spectrum) £6 

Can you ‘dohuse the bomb by 
cracking the secret 
combination before time runs 
out? With Chatterbox voice 
output (Spectrum) £6 

KiT£16 

BUILT £22 

All enquiries 
S.A.E. please 

COLOUR MODULATOR 
RGB in, PAL/UHF out (not for ZX) 

Quarley Down House 
Chalderton 
Nr. Salisbu 
Wiltshire. SP4 ODZ 
Tel: 098 064 235 

VVILLIAM 
STUART 
SYSTEMS Ltd 
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n interrupt is a signal 
from the outside world 
which causes the CPU 

to stop its current activity and to 
execute another program be 
fore retuming to the initial pro- 
gram and continuing with it The 
280 ©PU has two interrupt 
inputs, known as the non-mask- 
able interrupt (NMJ and the 
1askable interrupt (INT). 

MASKABLE 
INTERRUPT 
The Z80 can be programmed to 
respond to this interrupt in any 
one of three possible modes. 
However, since two of the three 
modes require a peripheral 
device to supply the interrupt 
and a data byte, and the third 

where the NAS-SYS delay rout 
ine resides, the maskable inter- 
rupt does not lend itself to 
simple experimentation. 

NON-MASKABLE 

The non-maskable interruptis far 
easier to use and itis an interrupt 
which will be accepted at all 
times by the CPU. The NMI is 
invoked by taking pin 17 of the 
780 chip to ground. A pulse on 
this pin sets an intemal NMI latch 
which is tested by the Z80 at the 
end of every instruction. If the 
latch is set, the CPU responds by 

pushing the program counter 
onto the stack, and jumping to 
location 0066 hex. The service 
routine for the non-maskable 
interrupt must therefore begin at 
this location. 

In the Nascom this location is 
in ROM and it contains another 
jump, this time to OC7D hex, 
which is in RAM, OC7D hex, 
labelled $NMI, normally holds 
the final jump, this time to O475 
hex, which takes us back into 

ROM and into the actual inter- 
rupt routine, which drives the 
monitors single-step mechan- 
ism. $NMI is known as a jump 
vector, and its contents can be 

changed at will by the program- 
mer. In this way the single-step 
mechanism is replaced by a dit 
ferent routine, which can be any 

program the user likes to write, 
lengthy or short, complex or sim- 
ple. The CPU will nin itso long as 
a few basic rules are observed. 

THE PROGRAM 
The demonstration progam 

offered is intended only as an 
introduction to the non-mask- 
able interrupt, and the relevant 
device manuals should be con- 
sulted for further information, 

Richard Sargent 

particularly on the maskable 
intemrupt modes, which are 
extremely powerlul tools. 

The program is written for the 
NAS-SYS 3 monitor, which can 
be interrupted safely. Unfor- 
tunately the NAS-SYS | monitor 
has a bug in it which causes 
data which is needed later in the 
program to be left unprotected 
by the stack pointer. If an in- 
terrupt were to occur at this time, 
the action of stacking the pro- 
gram counter would destroy two 
bytes of data, resultingin acrash 
shortly atter the interrupt routine 
had passed control back to the 
main routine. How often an inter- 
rupt would occur at this critical 
time is hard to estimate, and 

NAS-SYS |] owners are therefore 
encouraged to carry on regard- 
less. To run underNAS-SYS5 |, it 
is necessary to change a few 
bytes of the interrupt program, as 
shown in Table 1. 

To experiment with the pro- 
gram, a small hardware installa- 
tion is required; a push-button 
switch is wired onto pin 6 of the 
77-way Nasbus, and closure of 

INTER 

onthe VDU. nnnnisoptionaiand 
represents the startaddress of an 
altemate program which can be 
run while the initial programis on 
interrupt. It should be noted 
however that this altemate pro- 
gram must end with a normal 
RETum (code C9). 

The features of the interrupt 
program itself are: 

@ Freeze the screen display, 
save lion tape, pnnt it 

@ Examine or Modify mem- 
Ory. 
@ Use NAS-SYS commands. 
@ Display the £80 registers 
(NAS-SYS 3 only). 
@ Restore the screen display 
(or load in a new one) and 
continue. 

@ Execute an altemate pro- 
gram, then retum to the main 
program. 

When the interrupt button is 
pressed, the interrupt program 
saves all registers, the NAS-SYS 
workspace and the screen dis- 

RUPTS 
Interrupting your microprocessor is a very powerful tool, 
rather than a sign of ill-breeding. In this article we look 
at the non-maskable interrupt of the Z80 CPU and the 
way in which it may be put to use. 

SOFTWARE: Interrupts 

play. The screen display is now 
frozen, since the initial program 
has been put aside. The key- 
board is being scanned and two 
options are available to the 
USeT. 
@ Sifor’ skip" ends the interrupt 
and passes control back to the 
initial program, with the contents 
of the program and the screen 
unaltered. 
@ Any other key-press clears 
the screen and brings up the 
prompt "——- N MI— —, 
whereupon the interrupt pro- 
gram again scans the key- 
board. 

THE SECOND 
OPTION 

NAS-SYS COMMANDS 
NAS-SYS commands can now 
be used, but$NMI must not be re 
set to its original value of 0475, 
otherwise when the next inter- 
rupt is received the monitors 

Listing 1. Source code for the Interrupt program. 

. . 4 ASLA ;GENERAL FURPOSE INTERRUPT PROGRAM 

the switch takes pin 6 to AS2A :F SARGENT APRIL 1982 
ground. ASZA 3: V2 

ABZA . 
? | A5ZA 

OPERATION OF O2FO : EQU O2FOH;in nas-sys 3 (else O2BSH) 
o2aa EQU O2B0H;in nas-sys 2 (else O240H) 

THE NMI 0068 ! EGU OOBH;length of “modify” 
go1s EGU 18; for nas-sys 3 (else 14) 

PROGRAM acoA e EQU OCOAH 
To initialise the new NMI facility, pita : oe meee 
Execute AQOO A500 nnnn. A500 Oc77 EOU OC77H er 
is ‘he stert of the initial program oe PRINTR EGU @U0UTsor addr of printer subroutine 

whichis to be run; inthis case itis | ote ;NAS-SYS DF CALLS 
: aOcF 

a small demonstration display pee Sr San GOEL 
oo7F RLIN EQU 79H 
0060 ARGS EQU 60H 
OSC SCALJ EQU SCH 
OO4B ERRM EQU 4BH 
OO6B ; 
004B ; 
AOOO ORG OAOOOH 
ADDO LOAD GAQ00H 
AIO 

AGOGO 7;E A000 ASOO nnnn where A500 is the 
ADO ;start of the initial program and 
AOD in is the start of a second program 

AQOO gwhich is optional 

TABLE 1 
NEW 

LOCATION CODE 

AQ18 
A026 
AOAO 
Al3F 
Al44 

21 40 02 
1] 88 A4 
CD BS 02 
CD BS 02 
C3 8C Ad 
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2130A0 
227E0C 
DF60O 
SAOBOC 
FEOS 
3003 
OL2BA1 

INIT 

ED4329Al1 OK1 
EB 

ES 

218002 
1178A4 
016800 
EDBO 

2147A1 
118AA4 
019400 
EDBO 

El 
Eg 

DS 
DDES 
FS 

cS 
FDES 
ES 

114CA1 
21000C 
012C00 
EDBO 

AF 
S24BA1 
CD4CAO 
1834 

2148A1 
FD21CA07 
0610 

cS 
113000 
i? 
114000 

Di 

2130A0 
227E0C 

CF 
FESS 
2879 
FE7S 
2875 

EFOCOO 
EF 2D2D20 
4E204D20 
49202D2D 
ODOO 

CDFOO2 

. 

LD HL,START 
LD ($NMI4+1),HL 
DB ODFH, 60H 
LD A, (ARGN) 
cP 3 33 ARGS ENTERED? 
JR NC OK1 ;NOT UNDER 3 SO OK 
LD BC,DEFAL ;DEFAULT INTO BC 
LD (NWPROG) , BC 
EX DE,HL 

PUSH HL 

;move modify routine 

;out from monitor 

LD HL,MODIFY 

LD DE,MODRAM 
LD BC,MODLEN 

LDIR 

;patch modify 

LD HL,PSTR 
LD DE,MODRAM+MODOFF 

LD BC,4 

LDIR 

POP HL 
JP (HL) srun the initial program 

5 

; 
3 

3;Come HERE after NMI 

; 
START 

SETUP 

MOVE 

LP 

SKIP1 

SKIP2 

PROG 

MLOOP 

PUSH DE 
PUSH IX 
PUSH AF 

; 
PUSH BC 
PUSH IY 
PUSH HL 

5 

; 
; 
;save workspace at OCOO-OC2B inc 

5 
LD DE,SAVCOO 
LD HL, OCOOH 

LD BC, 2CH 

LDIR 

; 
;screen to scratchram 

; 
XxOR A 

LD (LATCH),A 

CALL MOVE 

JR PROG 

; 

; 
LD HL,SVDU-48 
LD I1Y,080AH-64;I1Y points to vdu-64 
LD B,16 
PUSH BC 
LD DE,48 
ADD HL, DE 
LD DE,64 
ADD LY,DE 
PUSH IY 
POP DE 
LD A, (LATCH) 
OR A 
JR NZ SKIPI 
EX DE,HL 
LD BC,48 
PUSH DE 
PUSH HL 
LDIR 
POP HL. 
POP DE 
LD A, (LATCH) 
OR A 
JR NZ SKIP2 
EX DE,HL 
PUSH DE 
POP LY 
POP BC 
DJNZ LP 
RET 
; 
; 

;HL points into scratch 

;I1Y points into vdu 

;DE points into vdu 

; 
LD HL,START 

LD ($NMI+1),HL 

’ 

RST 8 
CP "S";SKIP 
JR Z WINDUP 
CP "s" 
JR Z WINDUP 
; 
DB OEFH,OCH,9O 

DB OEFH,"-- NMI ——",ODH,O 

; 
CALL INLIN 

; INLIN blinks cursor,accepts 

;keypresses,waits for CR, 

;sets DE to start of the input 

j;line, restores HL, and RETurns 

LD A, (DE) 

FE41 
2826 
FE4S 
2822 
FE4S 
CA2ZIAI 
FE4S7 
2819 
FES? 
2815 
FESD 

CA2DA1L 
FESS 
2842 
FE10 
281A 
FE4B 

2147A4 
OEO1 
CDF 2A0 
2177A1 
OE OF 
CDF2A0 
18A0 

7E 

10F9 

SEFF 
324BA1 
CD4cAO 

214CA1 
11000C 
012C00 
EDRO 

El 
FDE1 
Ci 

Fi 
DDE1 
D1 

ED4S5 

Z104A1 

is 
DF79 
3005 
DF 6B 
CS92A0 
DF6éO 
CD7B8A4 
CS72A0 

CDFOO2 

OK 

PERR 

PEND 

PRINT 

PR2 

PRS 

WINDUP 

EXEC 

NWPROG 
DEF AL 

PRGFN1 

;The code from here until PRGFN2 

;deals with the MODIFY command 

MoD 

MOD2 

PATCH 

;Recover command letter 

CP 
JR 

"a" 

zZ OK 
are 

Z OK 
“EY 

Z EXEC 
*i* 

Z OK 
LL I “ 

Z OK 
“mm 

Z MOD 
“Ss” 

Z WINDUP 
1OH3control P for printout 

Z PRINT 
Ke 

C PERR 
"x" e4 
NC PERR 

(ARGC),A ;store command ietter 

INC DE 
DB 
JR 

DB 
JR 

DB 

DB 
JR 

5 
i 
3 
LD 
LD 

DF,RLIN ;convert the line 

NC PEND 

DF ,ERRM 
MLOOP 

DF,ARGS ;args into HL,DE,BC 
DF,SCALJ;call routine held in ARGC 

MLOOP 

HU, SVDUT~-1 
C,1 

CALL PR2 
LD 
LD 

HL, SVDU-1 
C,15 

CALL PR2 
JR 

; 
; 
; 
LD 

MLOOP 

B,48 
INC HL 
LD A, (HL) 
CALL PRINTR 
DJNZ PRS 
LD A, ODH sload a CR/LF 

CALL PRINTR 
DEC C 
JR 
RET 

NZ PR2 

srestore screen 

; 
LD A, OFFH 
LD (LATCH),A 
CALL MOVE 

;restore nas-sys workspace 

; 
LD 
LD 

HL, SAVCOO 
DE, OCOOH 

LD BC, 2CH 
LDIR 

POP HL 
POP IY 
POP BC 

POP AF 
POP IX 
POP DE 

; 
RETN 

LD 
PUSH HL 
LD 
JP 

; 
DS 
RET 
NOP 

; 

EQU 

INC 
DB DF,RLIN sconvert the line 

JR NC MOD2 
DB DF,ERRM 

JP MLOOP 
DB DF,ARGS ;args into HL,DE,BC 
CALL MODRAM;call the new “modify” 

JP MLOOP 

; 
CALL INLIN 

HL, WINDUP 

HL, (NWPROG) 
(HL) 

2 

+ 

DE 
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SOFTWARE: Interrupts 

standard display of registers and THE MODIFY COMMAND 
A142 DF64 DB ODFH, 64H : retail pease | 
A144 C3BEA4 JP MODRAM+MODOFF +4 entry into single step mode of MODIFY is a NAS-SYS routine 

R . Ree eres Sie ees Fa ey f A144 ad operation would take place. which does reset $NMI when- 
A147 C3 PSTR DB OCSH WJ}, ta a NAS Ap (gee sar ibis ies jeacthiwe wt Ane 
A148 SFAI DW PATCH vWVnenever ad NAO-olo com: ever it 1S used, SO tls 18s One 

a .) am cite — a nn welies ee |) hve Sean mo i oo oS coals mand is used, control normally outine that has been modified 
A14A passes through a subroutine so that it works successfully after 

PRGFN2 EQU ¢ Set a S: “ae : Se Reet 
pes called INLS which unhappily every interrupt. 
A14B ; resets the $NMI. This routine is 
AL4B LATCH DS 1 ae mere 
A14C SAVCOO ~——»®]S:-« PCH therefore partially by-passed in PRINTING bites dries 

A176 SVDU DS 15348 the NMI program. In their own PRINT (control P) sends the con- 
A44e SVDUT DS 48 ; ai PENS : peice aa 
aaae right, most NAS-SYS commands tents of the screen at the time o sl 
A478 SCRFNI EQU do not reset $NMI and so it is interrupt to the ote printer It 
A478 
A478 MODRAM DS 48H quite possi ble to TABULATE, expects ad pan er subrout une 2 to 

ppt eee 6 Greig QUERY or OUTPUT to ports, exist at OEOO hex. The CALLs 
. hat “ fo nv } a S PRY 

AaEO ; COPY data, display program fo the printer are at OFS = % 
: = ; - o ‘ n ry siete nal cee? Dar ean Enver registers (P command in NAS- and AOFD hex and can be 

ASOO LOAD OASOOH SYS3), and WRITE t oand READ changed as necessary. For 
Ac “ a Sy Fe r CT KO" ae be aee a | —f 

AHO ; from cassette tape. The last two example, DF 6F OO instead of 
AS0O z;Initial program for test purposes 2 : aT WN AL , i ; 

ASOO ; commands give the facility, CD 00 OE would send the data 
ASOO EFOCOO DB OEFH, OCH, 9 =}, uld : ~~ NOD ac fi “TPO ert tr th ¢ Ss ceanc ryoyy 

ASO3 3ES1 AGAIN LD A,31H sees es it be needed, to manipu- to the Nascom's serial port 
A505 32CAOR LD (OBCAH),A late the data on the screen. 
ASOB SC INC A 

ASO? 32F908 LD (OBF9H) A THE EXECUTE 
ASOC 3C INC A MODIFYING THE aia 
ASOD 7220A08 LD (OBOAH).A eB TT 1 Eb OF a ~ : — 

A510 3C INC A SCREEN Lud r; nas Deen ew ntten, 

mse as aa i The display is saved on tape by and its fan ion is to execute the 
A514 3 pe heetiepse fae é 
AS15 32BA0B LD (OBBAH),A use of the command W A178 altemate program, if a starting 
AS18 3C INC A A 4°78. Al 78 (abe! SVD l\ YY) err] = aa dress } ~ lt A rvTcy rir se DdeloVUU) marks adress for the altemate pro 
A519 32B90B LD (OBB9H),A f S U) mark C MAE PI 
ASIC EDSF L4 LD A,R the start of the display-save area gram has been specilied. If no 
ASIE CBFF SET 7,A 78 ic e| roacire <2 cy oh a TeEcC 1S | rovilcy e than 
AS20 32A109 LD (O9A1H) A Ci] na A4 \ shes SC CRFIN) 1 Ti rks : Ucn address IS dV ailable , esOoil 

A523 FS PUSH AF the end of it The Read com- Execute’ operates in the same 
A524 3EFF LD A,OFFH SIRE ia a 2 a PR ica sedogien ae neat mand can load this area of RAM manner as ‘Skip’. 
AS27 F1 POP AF just like any other and so it is As to the nature ofthis altema:- 
A528 19F2 JR 4 ‘ be neg ens 
A528 ; possible to over-write the saved tive program, that is left (as is 
AS2A TSTEND EQU $ dis spl ay with another display that usual in such cases), 
AS2ZA _] fe 1 Ie cht ae + Pe Amon had been stored on tape from a to the ingenuity of 
SED4 4074 ASOO ASZA ASZA 00 previous occasion. the reader 

YOUR 
FUTURE WITH 
COMPUTERS 

DEPENDS ON PASCAL 
WHAT DO | GET? 
With the cassette version of OXFORD PASCAL you get: 

@ PASCAL is the world’s most @ A powerful text editor for preparing PASCAL 
rele) ele] r-lm@e)cevele-laniiliare programs 
Flaleler-\e(--1i (21a alate) © @ Aresident compiler giving 14k of user RAM 

@ PASCAL is FAST... upto 20 @ A powerful set of colour graphics and sound 
times the speed of BASIC extensions to standard PASCAL 

WHAT IS OXFORD PASCAL? With the disk version of OXFORD PASCAL you get: 

OXFORD PASCAL is a @ All the above, PLUS 
COMPLETE implementation Witness ake Aeelulell clash cele) ae mats 
of the popular programming entire memory of the 64 for PASCAL programs. 
Vale lUr-le(-e ad tel@y.\Mmavlalaliace nels 

Oxford Computer Systems the Commodore 64 HOW MUCH DOES OXFORD PASCAL COST? 
(Software) Ltd 

Hensington Road GRAPHICS & SOUND Cassette version (resident compiler only 
Woodstock _ With the OXFORD extensions Full disk compiler (1541, 4040, 8050, 

Oxford OX7 1JR, England to PASCAL you can programme 8250 drives) 
Telephone (0993) 812700 or-vaalinene|¢-lelalioce-iale Prices are exclusive of VAT. There is also a small 
Telex 83147 Ref. OCSL PY} (olelaleline moves lar charge for post and packing. 
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t seems that atter per- 
sonal computers, the next 

thing is to be personal 
robots. With this in mind, | 
have been on the lookout for 
books about robots, and this 
month two have turned up 
with references to them in their 
tiles. To be clear, neither 

of them is about personal 
robots specifically, although 
both make mention of per 
sonal robots and the problems 
associated with their design in 
their closing pages. However, 
these books can provide us 
with an introduction to robots 
and robotics, as well as giving 
us some appreciation of what 
a personal robot might be like 
and what it could do for us. 

Chips, Computers and 
Robots by Judy Allen is a Put- 
fin book, and its presentation 
is at the introductory level that 
this might lead you to expect. 
It contains 32 short chapters, 

each of two or three pages. 
Starting with the preparation 
and manufacture of micro- 
electronic circuits, it pro- 
ceeds to computers and how 
they work, takes an un- 
scheduled detour into Infor- 
mation Technology to cover 
topics that include satellite 

A 
Ee eau 

A 

54 

Garry Mashall 

communications and Teletext, 
before reaching robots and 
robotics. This is an awful lot of 
ground to cover in 80 brief 
pages, and the treatment is 
necessarily selective. The for- 
mat of the book does not allow 
it to bring out at all well how 
chips make up computers or 
how computers contribute to 
robotics. 

As a non-technical intro- 
duction to an area that is now 
covered by a number of books 
it is adequate, although 
occasional instances of lack of 
precision and of attempts at 
simplification that give rise to 
misleading statements are 
irritating. The illustrations are 
disappointing. They are 
poorly presented, particularly 
by comparison with the 
hardback edition, but this is 

hardly surprising as it costs 

BOOK PAGE 
Our reviewer takes a look at two books about robots, 
and some reference works on a variety of topics. 

Practical projects fo, Sontrol application S 
john billingsley 

SERCO an. 

about five times as much. 
More important, perhaps, is 
that, particularly in the first 
half of the book, they are often 
of dubious relevance to the 
text. 

The last 10 chapters cover 
robotics, and are much the 
best part of the book Follow- 
ing the apparently obligatory 
acknowledgement of _ the 
robot's origins in fiction, there 

are chapters on exoskeletons 
(which can be ‘worn to 
amplify enormously human 
muscle powel), remote 
manipulators (as used in 
hazardous environments and 
for bomb disposal), and indus- 
trial robots. The ‘housework 
robot is then introduced. The 

difficulty in producing a robot 
to be useful in the home is that 
housework is actually very 
varied and complex, and 

totally unlike the kind of 
repetitive work that almost all 

San: 
Sone Se 

ea 

industrial robots currently 
carry out. | suppose that a per- 
sonal robot could be expec- 
ted to hoover, mow the lawn, 

make the beds and fetch a 
beer from the fridge when you 
wanted one, among other 
things, although I must admit 
to some scepticism about the 
need for one. The book's final 
chapter on artificial in- 
telligence is not very penet- 
rating, but it does point us in 
the right direction to face the 
future. I suppose that as a 
non-technical introduction to 
microelectronics, all that stems 
from it, and that which may 

develop with its aid in the 
future, this little book is quite 
acceptible. 
DIY Robotics And Sen- 

sors by John Billingsley is 
essentially a series of projects 
for constructing gadgets to be 
controlled by a computer. The 
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REVIEW : Computing books 

trate and explain what elec- 
tronics is all about. We move 
from currents flowing through 
lamps to resistors, diodes, 
transistors, simple circuits for 
switching and for oscillators, 
and relays. There is much 
more besides. The illustrations 
(professionally produced this 
time) are excellent, and the 
beginner would learn a great 
deal about electronics just by 
reading the book, but much 
more by doing the experi- 
ments that it describes. 

To move to a different topic, 
a book on FORTH has just 

taken in a steady and enter- 
taining way from ‘2 2 + .’ to 
screens and the implementa- 
tion of complex data struc- 
tures. The book deserves a 
wide readership among all 
those interested in FORTH. 

Actually, there is a connec- 
tion between FORTH and 
robots, for at least 
one manufacturer, Cyber 

Robotics, provides FORTH as 
the language for programming 
its robots, claiming that it is 
much more suitable for this 
purpose than BASIC. (Even 
though true, this is not the 
most convincing comparison 

they could have made.) 

Ns ® 

: i¢ -* na a! 
t wy 

) « a 

hy 

book is geared to the BBC 
Micro, although the descrip- 
tions are sufficiently clear that 
the projects could be adapted 
for any other micro having 
comparable facilities (not that 

Power for November/ 
December 1983. 

The projects in the book 
cover joysticks, a light pen, 
stepper motors, a turtle, inter- 

I can think of one’). facing a robot and robot 
Throughout the book the vision. A certain knowledge of 
hardware and software electronics and some exper- 
aspects of the projects are 
presented side by side so that 
a typical chapter contains not 

only constructional and circuit 
diagrams but also programs, 

tise, in soldering, for example, 
will be necessary to carry out 
the projects, but the electron- 
ics enthusiast will cope easily 
and nothing is demanded that 

usually in BASIC but is beyond a fairly determined 
occasionally in assembly beginner. In the best tradition 
code too. of the English inventor, readily 

John Billingsley is a lecturer 
at Portsmouth Polytechnic, 
and is well-known as the 
organiser of the Euromicro 
‘micromouse’ competition. He 
discusses the competion in his 
final chapter, suggesting that 
it has now served its purpose 
as a stimulant to develop- 
ments. Because the problems 
involved have all been effec- 

available materials are made 
use of rather than expensive 
special components. 

The drawings in the book 
are an education in them- 
selves. Reproduced (as | 
imagine) from the authors 
freehand sketches, they show 
that precise engineering infor- 
mation can be conveyed 
without the need for a high 

_____. Mewnes Program
ming fooks SE 

been published which I con- 
sider to be much the best that 
I have read. It is FORTH For 
Micros by Steve Oakey. 

Finally, I would bring to your 
notice some useful reference 

tively solved, he is now pro- degree of artistic ability. In Before going any further I must works. The Pitman program- 
posing a robot ping-pong fact, as images, some of the declare an interest, for | have ming pocket guides are 

contest as the means for test- drawings (including that of the had some involvement in genuinely pocket-sized 
ing and stretching the abilities 
of all those interested in 
robotics. In case this makes 
his involvement in robotics 
seem anything less than 
serious, | would mention that 

he is involved in active 
research and development 
with the ‘Craftsman robot’ pro- 
ject at Portsmouth Polytech- 
nic, and that a_e recent 

account of this project is pre- 
sented in Electronics and 

joystick on page 26) are 
highly intriguing under close 
examination because of their 
lack of perspective. 

Should you feel the need for 
a basic introduction to practi- 
cal electronics before moving 
on to robot projects, Enjoying 
Electronics by Owen Bishop 
may be just what you need. 
Starting absolutely from 
square one, it presents a 

series of experiments to illus- 

creating the series on which 
the book belongs, and have 
also written two books in the 
same series. 

FORTH For Micros pro- 
vides an accessable introduc- 
tion to FORTH, shows how to 
write programs (properly) in 
FORTH, and illustrates this 
with many examples. I know 
of no other book that meets 
more than one of these aims 
successfully. The reader is 

reference works. They are sen- 
sibly and thoughtfully pro- 
duced in flip chart form. Two 
of the most recent ones are 
Assembly Language For 
The Z80 and Programming 
For The Apple. The format of 
the guides makes them ideal 
for presenting the mass of 
detail needed for assembly 
code programming, and the 
Z80 guide does just this as 

“, 

well as presenting a tutorial = 
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introduction to assembly code information that Apple Il ana 
programming for the Z80. The Ile users could ever want, and 
Apple guide contains in also provides a number of 
handy form a great deal of the useful subroutines. 

In days gone by, falconry was the sport of gentlemen ana 

kings — this noble and time-honoured tradition is not so 

prevalent in these technological times, and it is quite a 

pity, too. Just imagine the pride you d feel standingin your 

own back yard while your very own hunting falcon 

swooped down upon unsuspecting dogs, cats and 

Ford Sierras. . 
For a limited time only, Computing Today is offering 

you the chance to experience the thrill of commanding 

your own bird of prey, with the new CT Hunting Falcon/ 

Magazine Binder. Swift of wing, sure of eye and made of 

genuine vinyl and cardboard, the Computing Today 

Hunting Falcon/ Magazine Binder is the spitting image o 

the hunting birds of old to anybody suffering trom 

cataracts. Release it from your arm, and it dives just like a 

traditional hawk. If it lands on a small animal, it will pro- 

bably stun it. Also, when you tire of the sport, and would 

rather hunt hedgehogs with your Ford Sierra, your CT 

Hunting Falcon converts into a useful magazine binder 

that holds a full year's supply of Computing Today. The 

new CT Hunting Falcon/Magazine Binder will cost you 

not a farthing more than the old binder alone used to: just 

£5.00. This includes postage and packing, so yourfalcon 

won't have to tire itself out flying to your abode. 

TO ees eee ec e
e EE 2. =. Se 

COMPUTING TODAY HUNTING 
FALCON/MAGAZINE BINDER, 

INFONET LTD, 
TIMES HOUSE, 

179 THE MARLOWES, 
HEMEL HEMPSTEAD, 

HERTS HP! 1BB, 
ENGLAND 

Ss ay = 
L GALL nc 1osing my 

This month's books are: hecue/ Postal Order/ International Money 

Chips, Computers and Robots by Judy Allen (Puilfin | OrderforE.... 0.) 
Books), 95 pages, PO oS \made pay as to. Aor Ltd 

DIY Robotics And Sensors by John Billingsley (Sunshine), Debit my A neal 
119 pages, £6.95  (#delete as ne: 
Enjoying Electronics by Owen Bishop (Cambridge 
Educational), 94 pages, £2./0 
FORTH For Micros by Steve Oakey (Newnes), 148 pages, 
£9.95 
Assembly Language For The Z80 by Julian Ullman (Pit- Name (Mr/Mrs/ Miss) Pe errant nes era ssa ra erence neh ee tet oe Wa 

mean), 60 pages, £2.50 [0 Bey ae ile EE Sr ON rmcierg coin 

Programming For The Apple by John Gray (Pitman), 62 
page 

Ca ee Ta ma Cea a oa ee ee 
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Martin H. Goose 

SOFTWARE: Faster FORTH 

FASTER FORTH 
Readers of Computing Today will recall the articles on the Aculab floppy 
tape drive and the MMS FORTH, both for the TRS-80. Now you can make 
them work together. 

revious articles by 
Dave Peckett have 

introduced the Aculab 

floppy tape drive (1) and MMS 
FORTH in its cassette-based 

version (2), to users of th 
TRS-80. Users of a disc- based 
version of FORTH will know 
how much more convenient it 

is to have UPDATEd buffers 
FLUSHed to disc automatical- 
ly, rather than have to go 
through the manual equiva- 
lent with the  cassette- 
based version. The purpose of 
this article is to explain to users 
of the TRS-80 and Aculab floppy 
tape drive who use the cassette- 
based MMS FORTH how they 
can add the necessary addi- 
tional FORTH words to mimic 

disc operation. 

BIBLIOGRAPHY 
Before you read the iollow- 
ing explanation of how the 
moditications are made you 
should review the contents oi 
Dave Pecketts two articles 
and the section of the Aculab 
users manual on machine 
language programming. You 
will also need to refer to the 
MMS glossary for the usage of 
the words EWBLK, ERBLK, 
CWBLK, and CRBLK. The 
code given assumes 32K of 
memory, and MMS Cassette 
FORTH V1.8. All FORTH 
words and BASIC commands 
are shown in block capitals. 

VECTORING IN 
Blocks are written to, and 
read trom, cassette tape using 

the FORTH words CWBLEK 
and CRBLK. Fortunately these 
words are not executed direc- 
tly but by vectored execution. 
This means that addresses 
which point to the code for 
these two words are kept as 
two variables EWBLK and 
ERBLK. For example, when 
FORTH wants to write a block 
to cassette it looks for the 
address in EWBLK and 

executes the routine at that 

address. This normally 
executes CWBLK. 

When executed, both 

CWBLK and CRBLK require 
the address of the buffer to be 

used, and the block number 
involved, as the second on 
stack and top of stack respec- 
tively, The essential part of the 
modification is to write two 
additional FORTH words which 
expect the same values on the 
stack but transfer data bet 
ween block buffer and floppy 
tape. My names for these two 
new words into EWBLK and 

ERBLK will ensure that when a 
block is to be written @PUT is 

executed, and similarly when 
a block is to be read @GET is 
executed. 

THE FLOPPY FILE 
Using the floppy tape sys- 
tem at the machine code level 
requires the use of a 16-byte 
filespec which gives the 
floppy tape operating system 
the data it needs to move tape 
sectors between tape and 
memory. This filespec must be 
set up first before @PUT and 
@GET can be used. This is 
done in block 3 of Listing 1. 
This locates the filespec from 
42FOH to 42FFH, just above 
the first FORTH block buffer. 
As a floppy tape sector is 256 
bytes long and a FORTH 
block 1024 bytes, four sectors 
are needed per block. 

The floppy tape operating 
system normally uses part of 
low memory, from 4300H to 
ATFFH. This is used for file 
directory maintainance, as an 
input/output buffer and to 
store various other para- 
meters. In this position it will 
clash with FORTH’s block 
bulfers which are located at 
4300H te 46FFH, and 4700H 
to 4AFFH so it must be 
relocated. The obvious place 
to put it is the top of available 
memory. Having done this 
FORTH must be denied 
access to this memory area. 
This is achieved by lines | 
and 2 of block 3. 

These are the essential fea- 
tures of the additional code 

required. This, 
some other necessary words 
and some optional utility 
words, makes up the complete 
package given in Listing 1. 
Having described the main 
words in Listing 1 the rest of 
the words have the following 
functions. 

Block 2. The words EX, 
EXX, LDIR, and LDDR ate 
extra words for the 
ASSEMBLER. The ASSEMBLER 
provided by MMS is for the 
8080 microprocessor. These 
extra worcs add some of the 

extra power of the Z80 to the 
existing ASSEMBLER and are 
used in the definition of @PUT 
and @GET. Once present in 
the ASSEMBLER vocabulary 
they are also available for use 
in FORTH words defined using 
CODE. 

Block 3. The only word not 

previously described in this 
block is @LIST. This functions 
in exactly the same way as in 
BASIC, loading the directory 
from a tape and displaying it. 
Blocks 4 and 5 contain the 

code for @PUT and @GET. 
Block 6. This block contains 

two essential words, FLOPPY 
and CASSETTE, and four 
optional words. FLOPPY and 
CASSETTE redirect input/ 
output to the floppy tape and 
cassette tape respectively. 

They operate by storing the 
variables EWBLK and ERBLK. 
@STOP stops the floppy tape 
drive and @START starts the 
drive which then continues 
until it reaches the splice in 
the tape loop, where it stops. 
@BLOCK and @LOAD func- 
tion in the same way as 
BLOCK and LOAD but stop 
the floppy tape alter each 
block is brought to a block 
buffer. This is useful if you can 
format tapes as described 
below. 

Block 7. This starts with the 
dummy word TRANSFER- 
WORDS so that after using 
blocks 7, 8 and 9 you can 
FORGET TRANSFERWORDS. 
The word C>F transfers con- 

together with secutive blocks from cassette 

tape to floppy tape: The 
values which must be put on 
the stack before the word is 
executed are shown in the 
definition of the word using 
the usual FORTH notation. 
The words DIDDLE and 
TWBLK are used in the 
implementation of the word 
F>C in the next screen. 

Block 8. The word F>C 
ransiers consecutive blocks 
trom floppy tape to cassette 

tape. This implementati 
numbers all blocks kept on 
floppy tape from number | 
upwards. 80 1 9 C>F would 
have blocks 80 to 88 inclusive 
on cassette to become blocks 
| to 8 inclusive on floppy 
tape. 1 BO 9 F>C would move 
them back again. 
Block 9. The word 

@ CLEAR empties consecutive 
blocks on floppy tape. 4 9 
@CLEAR would empty blocks 
4 to 9 inclusive. If you wish to 
clear single blocks use 
CLEAR. 
Block 1. This block contains 

a FORTH application which, 
when loaded, places a new 
video driver into the TRS-80 
memory map. This loader is a 
variation of that given in an 
article (3) describing a low 
cost lower case modilication 
for the TRS-80. It is a FORTH 
equivalent of the program 
given in my letter to the editor 
in the December 1982 edition 
of Computing Today. 

on 

ry 

IMPLEMENTATION 
The procedure for implemen- 
ting these modifications is as 
follows: 

1. The first step is not 
related to FORTH at all and 
must be taken before FORTH 
is loaded into the TRS-80. The 
FORTH words @GET and 
@PUT access a predefined 
floppy tape file called 
"SCREENS/FTH", and a 
dummy file of this name must 
be created on a floppy tape. 
This is done from BASIC 
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Listing 1. 

BLOCK : 1 BLOCK : 4 

iT) Loader for lower case driver im FORTH ) o¢ Code for aGET ) 

1 HEX i 
2 000 s6E 3 {¢ LO L,<«<I¥*3> » O00 66 4 ¢ LD H,<IX4+4> ) 2 ¢ @GET Bring block <TOS> to buffer 205) ) 

3 GDA 76 49 «¢ «JP C,O049AH » OOD 7ES ¢ LO A,<IX*#S> D 3 

a 067 . OF A » 28 1 « JR 2,841 > 4 CODE @GET 4 A MVI EX EXx BC POP BC DCX C A MOV 

See, « LO <HL>,4 1. one ‘ LOA,C ) s RLC RLC FC ANI DE POP EX 

6 OFE 20 ‘ CF 20H » ODA 6 5 ( JP C,OSO06H »? é BEGIN EX PSW PUSH DE PUSH A C MOV 1 B MVI 

7 OFE 80 ‘ ©&P SOH * O02 OFS 4 ¢ IP NC,OGASH > 7 42F0 DE LXI 370DD CALL 

@0cs 7% 4 «¢ JF 0479H ) & DE POP BFOO HL LXI 100 BC LXI LDIR 

9-CLS ? PSW POP A INR EX A DCR =0 END 

10 : MOWEIT 00 1 - DUP <R Ct R> LOOP ; i0 EXxX NEXT 

1t 1E€ DUP 40460 + SlLIKAP 0 MOVEIT <¢ Start address left on stack? | 

2 401E ! ( Store start address in 0.C.8. > 12 
13 7 0 PTC “ Lower case driver loaded " 13 

14 FORGET MOVEIT 14 

15 DECIMAL 15 

BLOCK : 2 BLOCK : 5 

o¢ 2780 additions to MMS 8080 aesembler ) Oo ¢ Code for @PUT ? 

t HEX ASSEMBLER DEFINITIONS 1 

2 08 1ByY Ex ( EX AF ,AF* > 2 ¢ @PUT Moves buffer in <205> to block in <TOS> ) 

3 D0? 1BY EX ¢ EXX - move to alternate BC, DE, HL > 3 

4; LOIR BOED , ; © Forwards block move ») 4 CODE @PUT 4A MVI EX EXx BC POP BC O0Cx C A MOV RLC RLC 

5 : LODR BSED , ; «¢ Backwards block move ») be FC ANI HL POP EX 

& é BEGIN EX PSW PUSH BFOO DE LXI 100 BC LXI LOIR 

7 7 HL PUSH A C MOV 1 B MVI 42F0 OE Lx! 

& 8 3707 CALL HL POP 

? > PSW POP A INR EX A&A DCR =0 END 

10 10 EXX NEXT 

li 11 

12 12 
13 is 

14 14 
{5S FORTH DEFINITIONS DECIMAL 15 

BLOCK : 3 BLOCK : 6 

Oo ¢ Code to locate FILESPEC and define @LIST ) oO <¢ Floppy tape utility words » HEX 

1 HEX FORTH DEFINITIONS BBO0C0 4803 | 1 CODE @STOP ( stops drive) A XRA FO OUT NEXT 

2 BCOO0 41A0 '! { Relocate floppy directory etc. ) 2 CODE @START ( starts drive and parks at splice) 

3 S32 CCONSTANT FILESPEC 43 Cc, S2 CC, 45 C, 45 C, 46 C, SBC, 3 3 A MVI FO OUT NEXT 

4 20 C, « SCREENS in ASCII + & Space ) 4 DECIMAL 

be 46 C, 54 C, 48 C, ¢ FTH in ASCII ) 5 : FLOPPY ( vector 1/0 to floppy tape) 

$ Oc, ( Drive number ) ¢ «*) @GET «*) ERBLK : 

7 BFOoO , € Load address ) 7 €*) @PUT (*> EWBLK : ; 

8 oy, ¢ Entry address ) & : CASSETTE ( vector I/0 to cassette tape) 

? > «*) CRBLK (*) ERBLK ‘ 

10 FILESPEC 42F0 10 MOVE <¢ Move FILESPEC to 42F0H-42FFH ) 16 «*) CWBLK ¢*) EWBLK ' ; 

{1 FORGET FILESPEC 11 

12 « 42F0 Fl F2 FS F4 FS Fé F7 FE FS FA FB FC FO FE FF ) 12 : @BLOCK én -— buffer address) BLOCK @STOP ; 

i3 ¢ Ss € RCE EE ON ss F T HH OO 00 BF O00 O06 ) i3 : @LOAD ( » -- ) DUP @BLOCK DROP LOAD ; 

14 ¢ @LIST as BASIC ¢. sas 5 ) 14 

15 CODE aLIsT EXX 42F0 DE LXI 37CE CALL EXX NEXT is 

LD HL,4AA0 jmove filespec at 4AA0DH 

LD DE,42F0 . to 42F0H 

LO BC,10 
LOIR 

CALL 4A80 joutput sign-on message 

LD HL,BCO00 ;set floppy tape BASE to 
LO (41A0),HL ; BCOO 

LO HL,BB00 ;set BASIC mem size to 
LD <40B1),HL ; BBOO 

JP 4600 s;jump to FORTH 

LD A, CHL? ;subroutine to output 

RET 2 De Peatvesty Se FORTH and editor blocks 2 to into block 1. Repeat this for 

oe ; «0 byte terminates 6 of Listing 1 into any con- blocks 8 and 9 of Listing 1, 

POP HL venient blocks in your FORTH __ editing them into blocks 2 and 

ENG: Ov system and LOAD them. The 3. Notice that when block 3 is 
JP 4ago 

| modified FORTH system is brought to the block buffer the 

eo TA RSRS now ready for use. UPDATEd block 1 _ is 

DEF 3. Assuming the floppy tape § automatically FLUSHed to the 

cui containing the “SCREENS/ floppy tape. 
DEFB 1C 
DEFB IF 
DEFM “Floppy 
DEFB OD 
DEFE 0 

using, for example, @SAVE 
“SCREENS/FTH" 64, 20000. If 
you have Aculab’s extended 
BASIC then use @SET 
“SCREENS/FTH"” 63. Both 

isi Qn-oOn message 

Tape FORTH Version 1.1° 

these methods will create a 
64-sector file, presently con- 

the taining garbage, for 
FORTH system to use. 

2. Load your MMS cassette 

FTH” file is still in the drive, 
execute the FORTH word 
@LIST. This will put the floppy 
tape directory into its new 
position at the top of memory. 
Select floppy tape input/ 
output using the FORTH word 
FLOPPY and empty the first 
block with 1 CLEAR. Edit the 
contents of block 7 of Listing | 

The implementation so far 
described requires the pre- 
compiled FORTH to be 
loaded initially from cassette 
and a further five FORTH 
blocks LOADed from cassette. 
You will find it much more 
convenient to load the mod- 
ified FORTH from the floppy 
tape direct at one go. This is 

aa
a,
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SOFTWARE : Faster FORTH 

a a a ee ee ee ee ee ee ee ee 

. . ' o 

al ; FIND YOUR WAY_ : 
Go ¢ Cascette - floppy block treneter words Ll of 2 ba 

Z 

L : TRANSFERWORDS ; ne i T ft c D | G ITAL 

Ack Cpe é iret caczetts block to move, firet a} . 
. 

3 { destination block, no of blocks te move 
o 

4 0 PO OVER CASSETTE | + DUP BLOCK DROP 
: = 

5 OVER FLOPPY IT + | a e 

= “nee oes 
Pa a ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 

i te + | 

& HEX LABEL DIOCDLE 2C3F LDA 2A CFI = 1F 20 A Ml 

a ELSE 24 & MV/I THEN 3C3F STA 20 E MVI RET 

ifn CODE TWELE DE FOP HL POP BC PUSH A <XRFA AB MOY 212 CALL 

11 297 CALL Fl A MVI 264 CALL ?é6é 4 MUI 264 CALL 0D A MOV 

12 244 CALL E & MOV 264 CALL 
13 2070 DE LXI BEGIN BEGIN M @& MOV HL IN® 264 CALL . 

14 B ADD & B MOU E DCR =0 END DIDOLE CALL D DCR =0 END First there was 
15 BoA MOV 244 CALL LFS CALL BC POP NEXT DEC TPAL S U E R K | 

coe and now ... 
f Caseette-floppy bleck transfer words foot 2 N s 

W 
2. PF RSE ( ¢irst floppy block to move, first caseette 

3 ( deetination block, no of Blocks to move 
J 

5 ER OVER " Poztitian ceetette to block , TON ENTER TOFF SU PE a K | ) | | 

é CR = Set catsette to RECORD " ENTER CR FLOPPY 

2 0 DO QVER I + DUP , CR @BLOCK This practical self-instruction kit has been developed to extend the 

OVER 1 + THWELK onginal beginners SUPERKIT. SUPERKIT II includes an instruction 
bul LOOrF DROr DROP 

11 “ Set cascette to STOP " ENTER CR ; manual and many more components. enabling you to design and use 

is adders. subtractors, counters (ripple, up/down, synchronous, decade 

i4 and Gray code}, registers. pattern recognisers and /-segment displays. 

You need the board and components from SUPERKIT to enable you to 

build the circuits in SUPERKIT Il. Together the two kits provide an 

excellent introduction to digital electronics — what really goes on 

inside a computer. BLOCK « + 

eee nee e600 08 88 88 8 8 808 eee eee eee teeter eco eco r toe ero oro reer ee oe 

0 ( Code for @aCLEAR ) SUPERKIT. (SUP) £22.00 SUPERKIT 11 (SUP II) £16.00 

! @CLESF ( iret Block mo, laet Block no 3 Special price £35.00 for both (SUP + tt) (ine. VAT and p & p) 

z Scam a The SUPERKIT series is backed by our theory courses, DIGITAL 

5 EFASE-CORE DUP . CRO eee: COMPUTER LOGIC (beginners course), which covers the design of 

Ee en mesa GREn Ban logical circuits. and DIGITAL COMPUTER DESIGN (more advanced), 
: es Boge = which covers the design of digital computers. MICROPROCESSORS 

0 ENO DROP DROE AND MICROELECTRONICS teaches you what a microprocessor ts 

ig aSTART 3 and what it can do 

13 DIGITAL COMPUTER LOGIC (DCL) £7.00 
x DIGITAL COMPUTER DESIGN (DCD) £9.50 

MICROPROCESSORS AND MICROELECTRONICS (MIC) £6.50 
oe @ ete teeeteetreeetereesettieheetethteeaeeeteeeeeteeeee 

Please send for full information on these and our other courses * 

possible as follows: The commands @CLEAR, See aman a acta eparcae en Oe ee eA Shee 

1. Get the modified FORTH F>C, and C>F work more ARSE Sao EBL IFO Di asl AK re RHEE GDaovoNeGaieEehanmenatr Ce 

running as far as the end of quickly on floppy tapes which Kawi rit or Laniti Bats 

step 2 above. Set the initial have been set up using the CAMBRIDGE LEARNING LTD, Unit 59, - 

input/ output mode to @SET command of Aculab Rivermill Site, FREEPOST, St Ives, Cambs K 

FLOPPY. Set the last screen extended BASIC, because the PE17 4BR, England. Tel: 0480-67446 E 

used by the EDITOR to block drive can be stopped and re- ae ae ee ee Seana: un Megat al . 

0 with O SCRI. ; started between FORTH "Please send me {inital letters (fete Sly eae eae ee are ela 

2. ERASE the 2960- byte blocks. If you do not have his f 5 sup @EI200 8 nxcervas DcL « £700 

block of memory immediately language extension itis poss J ee SUPII oreo DCD: @ £9:50 

preceding the FORTH pre- ible to obtain a similar result sup +11 @ £3500 mic «ches 

compiled core, with HEX by relinking the linked list in J . a eee 

4A00 100 ERASE, and store the floppy tape directory, byte lenclose a cheque/ PO payable to Cambndge Learning Lidfort ........, 

the machine code for the by byte, and forcing the tape Please charge my credit card 

initialisation routine given in operating system to write the Ne Expiry tate 

780 assembly language in modified directory back to : 

eng 2. Repeated use ol tape. If you feel adventurous ise SehaG or credit card holders accepted on 

e FORTH word C! in the you might try it! 
form (byte address C!) byte by Once these modifications Aare 

byte is easy, if a little tedious. have been made you will 

Refer to the hexadecimal have many of the benefits of a BuRERS 
dump given in Listing 3. The disc- based FORTH. 
initialisation code is now References: 
located in the bottom 256 (1) Computing Today, June signature 

bytes of the second FORTH 1981, Page 59. Sk a Rae u Wlwleletele @ a o\eeelelel © slaceleusiele 6 

buffer. (2) Computing Today, July = CAMBRIDGE | i : 

3. Reset to BASIC and save 1983, Page 37. 2. ee LEARNING a 

your complete FORTH system (3) Computing Today, Pe aRICGA: ivermall aie FHESEOSS ° 

with @SAVE"FORTH"41, September 1982, = . St Wes, Camis PE1 7 4BR, England. ; 
18944 18944. Page 30. eee eee eeeneeeeeneeneneeeee nee eee eee eens 
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HEAVY METAL 
Jamie Clary 

Now this is a big machine. Hitachi seem to span the whole range of 

computing, from the ultra-tiny 3” disc drives (not used here!) to this giant 

of a business computer. Desk braced, we set about reviewing. 

— 

apan may have been 
unable to produce a 
micro of (computer) 

world-shattering significance, 

but the business-end of the 
market is currently enjoying a 
somewhat predictable level of 
penetration with machines 
from companies such as Sharp 
and Toshiba, to name but two. 

Hitachi, noted white goods 
manufacturer and proprietors 
of one of the world’s largest 
ROMing plants (Acom do a 
good deal of business with 
them!), have found time to do 

all of this AND devise a per 
sonal computer aimed to com- 
pete directly with IBM PC/ 
Apricot level systems. 

The Hitachi MBE 16002 
Personal Computer, as the 
offering is known, is intended 

se 
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to snatch some of IBM's bus- 
iness, not simply because the 
Hitachi is PC-compatible, but 

because it is also said to offer 
a better (cheaper?) upgrade 
path than its competition. The 
Hitachi was in the office for 
two weeks and although no- 
body in the office actually 
rushed out and bought one, it 
did raise a few eyebrows and 
this was not simply due to its 
size, soreadon... 

OVERVIEW 
The Hitachi MBE 16002 is a 

‘separates system consisting 

of three units. A largish cab- 
inet (43 cm by 30.5 cm by 23 
cm for those of you concerned 
with footprints) houses most of 
the operational hardware — 
an Inte! 8088 CPU (hardly 

worth mentioning it's a 16-bit 
machine, is it?); 128K of user 

RAM with parity-checking, ex- 
pandable to 384K; a generous 

192K of video (graphics) RAM; 
Centronics, RS232C, light 

pen and display interfaces; 
twin, halfheight floppy-disc 
drives (or half-width, since the 
drives are vertically mounted); 
and last but not least, a fan to 
cool it all when the going gets 
hot! In addition, the cabinet 

has a builtin paper holder 
which I found particularly use- 
ful, especially as there was not 
a lot of room left on my desk 
with the Hitachi sitting on it! 

The keyboard is separated 
from the main unit by a helical 
cable of adequate length. The 
Hitachi sales blurb refers to 
the keyboard as being a 

‘detachable type’ but there is 
no way of actually attaching 
it, so this is slightly exagger- 
ated claim. The board is solid- 
ly constructed and remains 
firm in use — even when using 
the supporting legs which 
raise the pitch of the keyboard 
by approximately 10 degrees. 
Like the rest of the mouldings, 

the keyboard was a very 
pleasantly coloured cream 
and medium-brown. In all, 96 

keys are present, and these 
are arranged in clusters — 
QWERTY keys, function keys, 

cursor control and numeric 

keypad all tastefully and 
sensibly separated. Each key, 
we are told, is ‘ergonomically 
sculptured and give a cnsp 
and positive response. 

Our system was supplied 



with a colour monitor, which 
would add £400 to the price 
one would pay for the monco- 
chrome version. The display 
was rock-steady and the 
colours were faithfully rep- 
resented, but the brightness 
control did not seem to have a 
great deal of eifect, Display 
angle can be adjusted by lo 
degrees in a vertical plane, by 
simply depressing a lever and 
tilting the screen to the re- 
quired angle. Another nice 
feature of the monitor is the 
ability to ‘sink’ the brightness 
and contrast controls (moun- 
ted on the front) so that they 
lie flush with respect to the 
enclosure. This may seem a 
trivial point but at least you 
can set to them when you 

went to and FORGET apout 
them just as easily, unlike most 
monitors which are either 
awkward to adjust or are 
easily damaged. 

ROM INSIDE 
Since the Hitachi is not 
likely to fall into the ‘hobbyist 
category, details such as lo- 
cation of the joystick ports and 
how reliable the cassette inter 
face is, are omitted here be- 
cause | couldn't find either ot 
these. The only other physica! 
component worth noting is the 
single 1GK ROM containing 
the BIOS and character 
generator — not so much a 

‘clean’ machine, as a slightly 
grubby one. The characters 
generated, particularly in 
lower case, appeared a little 
uneven. This was due mostly 
to the incongruency in body 

sizes of characters such as ‘a 
and ‘b’, making lines of text 
look pretty shabby at times. 

The Hitachi, as supplied, 
comes complete with Mb5- 
DOS and BASIC (an imple- 
mentation of GW-BASIC, | 
understand). MS-DOS is al- 
ready well established and | 
didn't really have the time or 
the inclination to do any silly 
things to it. Suffice it to say 
that it never caused any prob- 
lems. 
One very curious thing | did 

find when | started using the 
system, was that for some 
unknown reason, the defin- 
itions of two keys on the key- 
board had switched places! | 
found that the '@’ symbol had 
been swapped tor the ‘' " ~ 
(double-quote) symbol. Con- 
sequently, accessing the '@’ 
symbol involved pressing the 
'"'" key and vice-versa — a 

REVIEW: Hitachi MBE 16002 

PRICES 

Hitachi MBE 16002 colour system 
Hitachi MBE 16002 monochrome 

RRP £2595 plus VAT 
RRP £2195 plus VAT 

For further information, contact Hitachi Sales (UR) Ltd, Com- 
puter Products Division, Hitachi House, Station Road, Hayes, 
Middlesex, UB3 4DR (telephone 01-848 8787). 

very strange state of affairs. A 
telephone call to Hitachi ser- 
vices (UK) and all was re- 
vealed: “The keyboard you 
have is the European model, 
whereas the keyboard en- 
coding software was originally 
designed for the US market". 

To rectily the situation, 1 was 
told to execute a program — 
aptly entitled ‘KEYUR — 
whereatter all would be all 
right, which it was, This re- 
veals two things. First, the time 

taken to configure the system 
is increased, albeit margin- 
ally. Secondly, and more 
importantly perhaps, this also 
means that the complete key- 
board is software-encoded, 
which should allow ALL of the 
keys above and beyond the 
10 function keys to be re- 
defined. 

BASIC 
Although I find it very difficult 
to criticise the languages sup- 
plied with machines such as 
this, due mainly to the ease 
with which the language can 
be changed for another, it is 
unlikely that any other imple- 
mentation of the same 
language would make full use 
of the machine's capabilities 
as that developed specifically 
for it, and so it is upon this 
basis that my critique is 
formed. Fortunately, the 
BASIC supplied with the 
Hitachi possessed a fairly 
even distribution of good and 
bad features, although as a 
result it ends up being little 
more than a fairly average 
implementation. 

The first thing | discovered, 
and disliked about the BASIC 
interpreter, was that it insisted 
upon having spaces between 
reserved words and variables, 
making program entry un- 
necessarily tedious. Another 
interesting feature of the inter- 
preter was that it appeared to 
scan the program for errors 
PRIOR to execution — some- 
thing | was not used to — and 
I had to start expecting syntax 
errors to be reported before 
the program had even begun 
to execute! Hitachi BASIC 
was, I found, a language 

which demanded unexpec- 
tedly high standards of con- 
duct from the programmer. It 
would not, for example, 
accept the following form of 
the FOR — NEXT loop struc- 
ture: 

1@ FOR I=1 TO 18 
20 IF I=/ THEN NEAT I 
30 NEXT 

This, although perfectly ac- 
ceptable in most other im- 
plementations of BASIC, 
would not execute at all, 
prompting a ‘NEAT without 
FOR’ error message, suggest- 
ing that it is illegal tor an itera- 
tive loop to possess more than 

one terminating NEXT com- 
mand. 

Following on from the FOR- 
NEXT loop structure, a nice 
feature of the languace is that 
it possesses the altemative 
WHILE-WEND loop, although 
why the WHILE-DO©O standard 
was not observed is anybody's 

guess. No TAB(X,Y) print for 
matting facility is available, 
and the HOME command — 
to move the cursor to the top, 
left-hand side of the display — 
is also missing, although an 
identical effect can be 
achieved by printing ASCII 
code 1]. 

DISCS 
The disc handling commands 
are quite adequate, MERGE 
and KILL being two of the 
more useful among them. | 
could not find a command to 
select the drive number, so an 
unnecessary amount of disc 
swapping was occurmng for 
the duration of the review. To 
obtain a directory listing oi all 
the files on a disc, the FILES 
command is given from 
BASIC. The MS-DOS equiva- 
lent command is DIR, and it is 
ashame that this standard has 
not been adopted in BASIC 
which, again, would have 
gone some way to increasing 

levels of consistency. 
Function key defimtion has 

been made very simple ‘o per- 
form. KEY 1, “LIST” for exam- 
ple, assigns the character 
string LIST to function key 1. 
The definitions of each 
function key can be dis- 

Ne OOO seer 

played within a window at the 
bottom of the display, if de- 
sired, and this function can be 
‘toggled by issuing CTRL-T, 

VARIABLES 
Four variable types can be 
specified — single precision, 
double precision, integer and 
string — using the " (pling), 
'#’ (hash), ‘%' and ‘$' posttixes 
respectively. Variables can 
also be swapped, using the 
SWAP command. This allows 
the valued associated with 
two variables to be trans- 
ferred, for example SWAP 
X,Y. In addition, arrays can be 
selectively cancelled using 
the ERASE command — 
something which a good 
many other, smaller machines 
could use! 

The RANDOMIZE function 
has a@ curious quirk to its 
nature. On encountering this 
instruction in a program, the 

machine halts, prompting for a 
random seed to be entered 
within the range + or — 
32767, and this is unusual to 
say the least! These are all 
particular points — apart from 
these, the BASIC is more-or- 
less a ‘standard’ implemen- 
tation. 

GRAPHICS 
The graphics capabilities ofthe 
Hitachi are quite considerable, 

although not necessarily in the 
way one would imagine. It has 
the ability to display a max- 
imumof1]15.colours. Why not16? 
Well, the colours are arranged 
as light and dark variations ol 
blue, red, green, magenta, 
cyan, yellow, white and .. . 
BLACK? We couldn't see any 
ditierence between light and 
dark black! All 15 colours are 
available with the text-only 
mode, but in the graphics 
mode, any eight colours are 
available trom the selection of 
1S: 
The 192K of display RAM is 

consumed mainly by the pag- 
ing facility, which allows 32 
pages of text, or four pages of 
320 by 200 resolution graphics 
to be co-resident. The max- 
imum graphics resolution is640 
by 200 pixels, but as a conse- 
quence, only two pages are 
available at this level. 

The graphics commands 
available fromBASIC include a 
very fast PAINT function which 

fills a specified area with a 
selected colour, and a CIRCLE 
command which is similarly a» 
speedy. Thepageswitchingisa _ 
very nice feature, and although = 
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I couldn't actually get to grips 
with the command forswitching 
between pages, the demon- 
stration software showed that 
the facility had a lot of po- 
tential. 

The display occupies ap- 
proximately 80% of the total 
screen area, and this is used for 
all text and graphics output. In 
addition, the colour of the re- 
maining 20% of the screen sur- 
rounding the main display 
window can be selected from 
the standard 15 colour palette. 
Textual displays can be selec- 
ted to comply with a certain 
attribute — thus textcan be dis- 
played flashing, underscored 
etc. This is manipulated withthe 
PALETTE function, which also 
defines the state of most other 
facets of the screen display, 
such as border colour and so 
on. 
One of the nicest features of 

the graphics is the ability to 
define whether textual and 
graphical displays are to be 
treated as one, orseparately, as 
the scrolling is performed. This 
allows text to scroll up the dis- 
play, OVER the graphics with- 
out disturbing them. On the 
whole though, I found the 
graphics quite difficult and 
tedious to manipulate, com- 
pared with some _ other 
machines, and to achieve a 
simple display requires very 
many instructions. 

SOUND 
Three commands are available 
for generating sound — BEEP, 
SOUND and PLAY. BEEP gives 
a common-or-garden ASCII 7 
(CTRL-G) type tone, while 
SOUND and PLAY offer much 
more in terms of flexibility, 
although the sound generation 
facilities are limited to a single 
voice. The syntax of the 
SOUND command is SOUND 
FL where F is the frequency of 

the note, and L is the duration. 
The interesting thing is that the 
frequency parameter can be 
anything between 37 and 
32768: however, values for fre- 
quency in excess of 15126 were 
found to be completely inaud- 
ible. This does give an un- 
precedented range of eight 
audible octaves though, which 

BM1 BM2 BM3 BM4 
ly 54 108 110 

Average: 17.13 seconds 

BM5 
I30 242 37.) 

Alt K Ae LABEL CELL ID ALLD PCLT OS 

is satisfactory by any stand- 
ards. 

The PLAY commandallows a 
sequence of notes to be tied 
together, although the specific 
notes and other information 
concerning length of time units, 
note-duration and octave must 
be expressed in string form: 

PLAY "“ABCDEFG" 

This poses no particular pro- 
blems, but it does mean that 

some pretty tricky _ string 
manipulation must be per: 
formed if the PLAY command is 
used to compose ‘music’ (al- 
though | use the term loosely) in 
real-time. Now although, as | 

have said, a particular octave 
can be specified, I found that 

playing a range of notes from A 
to G caused the octave to 
change at C — are we to 
assume from this that Hitachi R 

BM6 BM7 BM8 
SS Bre, 

Table 1. The results of the benchmark tests. 

REVIEW : Hitachi MBE 16002 

EEN aren ocninnAA Daan 

SS ° 
PRIA aaa ec Se 

p ee Bs x 

& D (Japan) sing the company 
anthem in the key of C? 

DOCUMENTATION 
Although Hitachi have not 
skimped on the quantity of 
documentation supplied with 
the system — the BASIC, MS- 
DOS and instruction manuals 
are all supplied in bulky, A4 
ring-binders — I think it would 
be fair to say that the aforemen- 
tioned volumes will not win any 
awards for English OR educa- 
tion this year. I obviously con- 
centrated my attention upon 
the BASIC manual and con- 
cluded that the explanations of 
BASIC command-syntax were 
a little too concise for my liking, 

and | found myself experiment- 
ing with many commands in 
order to discover their proper- 
ties. The grammar was, attimes, 
a little impenetrable, and refer- 
ences to ‘flappy-discs’ and 
‘BASIC interprinters’ are cited 
as examples of the spelling to 
be expected. 

CONCLUSION 
The Hitachi MBE 16002 is what] 

am tempted to call a ‘good, 

honest machine’. It has few sur- 
prises and in use, gives an 
overall impression of reliability 
which is, of course, of utmost 

importance if used as it is 
designed to be, in the business 
environment. Although I had a 
few reservations about the 
documentation — particularly 
the BASIC manual — it must be 
bome in mind that the user of a 
machine such as this would pro- 
bably be an accomplished pro- 
grammer designing software for 
it, or a business user who, with 

the exception of the instruction 
manual perhaps, would have 
little interest in the docwu- 

mentation. 

The benchmark _ timings 
shown suggest that the ma- 
chine is not quite a fast as one 
would expect from a 16-bit mic- 
ro, but it compares favourably 
with its companions in the busi- 
ness field. On the whole, anice 

machine to use. Although not 
market-dominating material, it 
should give purchasers 
a good RUN for their 
money. 
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hands. 
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believe until vou see it. 
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This is business software structured by 
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grammed by professionals steeped in computer 
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Any one of the 500 or so Pegasus 

Issue 

And at a speed vou wont 
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program and then decided 

that you would like to ‘tidy it 
up a bit by replacing all of your 
variable names by another vari- 
able name that is more logical, 
then until now you will have had 
to wade through all of the pro- 
gram to make the changes 
manually. Cr again, you might 
like to make your programs 
absolutely ‘portable’ between 
one machine and another, and 
while some BASICs wil! accept 
an alphanumeric character as 
the second character of the 
variable name, some others will 
only accept a numeral. This 
actually nappened to the writer 
on one occasion when one fre- 
quently used variable was AAS 
but the machine tor whichit was 
destined would only accept 
Al$. Rather than altering the 
whole of a 31K program by 
hand, I developed a machine 
code utility to do the task for 
me. 

The utility was actually writ- 
ten on a CBM 4032 PET but it 
has been written in such a way 
that it will run without alteration 
on practically any CBM ma- 
chine(egPETs(BASIC 2 and4), 
VIC 20 and Commodore 64, 
but not the old ROM PETs 
without alteration). It will fit 
(just!) into the cassette buffer of 
any of these machines but is 

completely relocatable if you 
want it to reside in another part 

of memory or even put it into 
an EPROM, 

HIDE AND SEEK 
The logic of the program is 
essentially very simple, but in 
practice things become more 
complicated toimplement. The 
program looks fora character s) 
of the type specified — tor 
example, anA— andchecksto 
see whether the range of char- 
acters is inside either a quotes 
mode ora REM oraDATAstate- 
ment. If it is any of the latter it 
carries on without making any 

changes until the quotes flag is 
turned off or the REM/DATA 
statement has ended. 
When it tinds a match it then 

has to undergo a fairly exten- 
sive series of tests: for example, 
ii we have an A which we want 
toreplace by aZ then we would 
want A and only A to be re- 
placed. A series of checks 
tollows to see if the following 
character is an alphanumeric 
(egAl), inwhichcase we would 
not require a change. Similarly 
A would have to be dis- 
tinguished from A%,A$,A(), 
A%(), ASQ), AA, AA%, AAS, 

1: you have ever written a 
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REPLACE 

It's unbelievably tedious having to check through a 
large program and change variable names. Yet it’s ina 
large program that you're most likely to accidentally 
duplicate a name. Here’s a routine that will make 
changes automatically on any Commodore machine, 
and can be adapted for most others using Microsoft 
BASIC. 

TABLE 1 

To replace variable of length 1, eg A replaced by Z 
In direct mode: 

PORE 251,A5C ("A"): POKE 252,03: POKE 253,4SC("2"); 
POKE 254,90 

(Line 2): 
POKE 88,8: POKE 89,9: SYS 825 

To replace variable of length2, eg A0;A$;A%;AA;A() by ZZ 
In direct mode: 
POKE 251,ASC("A"): POKE 252,ASC("A"): POKE 
253,ASC("Z"): POKE 254,ASC("Zz") 

(Line 2) : 
POKE 88,08: POKE 89,9: SYS 8326 

To replace variable of length 3, eg AA%;AAS$;AA() by ZZ$ 
In direct mode: 
POKE 251,ASC("A"): POK& 252,ASC("A"): POKE 
25>3,ASC("Z"): POKE 254,a8C("Z"} 

(Line 2): 

PIKE 8$8,ASC("S"): POKE 89,0: SYS 824 

To replace variable of length 4, eg AAS(; AA%( by ZZ3( 
In direct mode: 
(Line 1): 
POKE 251,ASC("A"): POKE 252,ASC("a"): POKE 
2o3,ASC( 2°): PIKE 254 ASC ("2") 

(Line 2): 

POKE 88,ASC("3")2 POKE 39,A48C("("“)2 SYS 825 

General procedure 
POKE first sought variable into 25] hex FB 
POKE second sought variable into 252 hex FC 
POKE first replacement variable into 253 hex FD 
POKE second replacement variable into 254 hex FE 
POKE % or $ or( ‘flag’ into 88 hex 58 
POKE (‘flag into 89 hex 59 

AA%S() and AAS(). The program 
also works in reverse, as you 
mightexpect, so that AAS is dis- 
tinguished from AA, for ex- 
ample. 

The accompanying ilow- 
chart indicates the kind of de- 
cisions that have to be taken. It 
assumes a  Microsoft-type 
BASIC line which has the fol- 
lowing structure: 

line link (low byte), line link 
(high byte), line number(low 
byte), line number (high 
byte), variable name... . 
tokens... etc. (until the end 
of line is signified by a single 
zero byte) 

If the type of BASIC in your 
machine follows this logic (if it 
was written by Microsoft then it 
almost certainly will) then you 
should be able to adapt this 
routine for your own purposes 
using the code and the flow- 
chart. 

INSTRUCTIONS 
FOR USE 
The variable that vou are seek- 
ing to replace | shall term 
‘sought variable’ and the one 
you intend to replace it with | 
shall call the ‘replacement var- 
able’. To use the routine you 
POKE the ASCII values of the 
one/two ‘sought’ variables into 
locations 251 and 252 decimal 
and the ASCII values for the 
‘replacement variables into 
locations 255 and 254 

decimal. 



To distinguish a'simple vari- 
able from an integer/string/ 
array variable, use is made ol 
other zero- page locationsto act 
as ‘flags’. If you want to replace 
all the AAS (ond not the AA or 
the AAS$()) then you would poke 
ne ASCII code for’S’ into loca- 
tion 86 decimal, Finally, 
another flag is used in case you 
wanttochangeonly tl he dimen- 
sioned vanabies, Io r example 

and Mot the AAS 
just as well to POKE 
oe zero if you 

se any of these 

only the PAS| ) 
or AA, Itis 
these locatio 

do not w ant to 
flags, particu ae rly if you are 
going on to change more than 
one variable in any one session 

The { fall set of instructions is 
givenin Tablel, whicn cugntto 
cover every case. A generdl 

synopsis is also give: 
POKE inthe direct tA SCIl codes 

Girt fou ca 

directly, of course; eg POKE 
88,36 (=3) . POK: KE 83,37 (=%), 

POKE 88, 40 (= lett hand brac- 
ket), A variable such as AS or 
A% orA(iea'single .stte 
integer or array variable) may 
be treated as though it were a 
standard iwO- “har cter van- 

able such as AA — see exam- 
ple 2 in Table 1. 

ah vslaanieh NOTES 
For those interested in the 6502 
machine code programming 
side of t! nings, locations FB-FE 
are four ‘free’ zero page loca- 
tions left unused and so avail- 
able for machine code pro- 

grammers inthe VIC 20 and the 
Commodore 64 (while 
PET they are used for the poin- 
ters for the Machine Lan guage 

ai) th 

i Tae 

Monitor ory) ae may be 
‘borrowed fort = purposes!) 

Locations sa. 59 hex form 
part cla misce laneous numeric 
work area (sometimes called 
FPAC#3) on both the PET and 
the C-64/ VIC-20 normally 
used by the interpreter to Ene 
cess complex a cal- 
culations. In any case, they per 
form with no adverse effects. 
Finally, location 2 (part of the 
USER jump bytes on PETs/ VIC) 
is left deliberately unused on a 
64 and this location is used as a 
‘flaq’ to signify whether one is in 

quotes/REM/DATA statement 
ornot 

CAUTION! 
First, the routine as it stands will 
not handle ‘long variable 
names which are string or 
integer variables, although it 
will handle long vanable 
names which are simple vari- 
abies. In the interests of 

COMPUTING TODAY JUNE 1984 
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SOFTWARE: Search-and-replace 

ENTRY POINT FOR 
SEARCH/REPLACE 

FIRST NO 
CHARACTER? 

EXPECT 
SECOND 

CHARACTER? 

NO) 

MUST BE SINGLE 
CHARACTER 
VARIABLE 

GET NEAT 
CHARACTER 

LOOP BACK TO: 

GET NEXT 
CHARACTER SECOND 

CHARACTER? 
INCREMENT 
POINTER 

TEST FOR 
END-OF-LINE/ 

END OF PROGRAM | 

GET NEXT 
CHARACTER 

SECOND 
CHARACTER? ISITS%(? 3% ( FLAG? 

NO SECOND : | SUBSTITUTE NEW 
CHARACTER? CHARACTERS 

0-9 OR A-2? 

MUST BE THIRD 
CHARACTER 
ALONG 

INCREMENT 
POINTER 

GET NEXT 
PARAMETER 

ACC = 
FOURTH 

PARAMETER_- > 
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SOFTWARE: Search-and-replace 

Listing 1. The complete search and replace code. 

Save Ace, 

LD w#08 ) Initialise quotes/ 
STH sa2 } REM/DATA flag 
LDA #FA4 ) Initialise 
STA #24 ) pointers 
LDA #04 ) for start 
ETA £2 ) of BASIC: text 
LOY #201 ) Set ¥Y = 1 
Inc 224 ) Increment 
HME #034E } BASIC text 
Inc #25 ) pointers 
LOA ¢#24,%) ) Load next byte of BASIC text 
BEQ #@3CF } Branch if end-of-line 
CMP w#ce ) Is it quotes? 
BEQ #035E Yes = branch 
CMP Hees No - is it DATA 7? 
BEG s035E ) Yes = branch 
chp peor Ne - is it REM 7? 
BME t0366 No = branch 

PHA ) YES; quctes, DATA, REM : 
LOA #2 Turn quotes flag 
EOR w=rr } inte ’on' ile. BFF 
STA sac ) and store back in f02 
PLA } Restore Acc. 
CPx #82 ) Is % zero or BFF ? 
BME #9348 ) If SPF (non-zero) loop back 
cor $FE } Is Ace. ist sought char, ? 
BME #0346 ) No = loop back 
LOA SFC Yes = gel next sought char, 

BEG s83e21 } Branch Lf second not expected 
LOA <(#24),¥ } Get next char. from text 
Cer £Fc ) Is it 2nd sought char.? 

BEG se38e ) Yes - branch 
InMt £24 ) Ho - so increment 

BME sp37E ) pointers to text and 
INC #25 } loop back for ancther 
BME #0346 ) character 

iffr } Get next 
LOA ¢@24> 2+ ) character along 
CMP ##24 joIs-4t 2? 
BEQ #9342 ) Yes = branch 
CMP #925 }No - is it -% 
BEQ 9382 \) Yes - branch 
CMe #526 5 No -is it-( 7 
BEC #e@sA2 ) Yes.- branch 
cPY a=£o1 ) fs ¥ = 1° (4.e.-2nd char.) 
SME OSeE ) Noe = ‘branch 

J*S26TOSS99 (PEAD SPORE SH 2 heYT 

fd Pee es 

DIM ALIBI DIM ANC 1? 

BiM ARE Pe 

AASSS 

ABSaA 

Af = Se 
AAZ="60" 
AAT L258 

DIM AAZETEI DIM AA ie 

REM: DATA ALAM LAS, AA AA, AAP, AA 1? 

REM ALAS, A®,A8, Aes AAS, Aes yt 

PRINT’ A, 8%, At, Ae ARS AAE, Aap 

PRIHT*Az"7A 

SOGG8 DATA 162,0.,1394,2,189,4,1233,26 

3563910 DATA 169 ,4,133,37, 168 5-1,238 ,3e 

SBG26 DATA 2893 ,¢ 230 ,27,161,36 ,2408 

S038 DATA 125-201 ;545,290,8 201,131 

S9646 DATA 240,4,201,143,208,8,72 

300358 DATA 163 ,2,73,2355,1)33,2 164 

FO8G8 OATA 22S,2,208,222,197,25 1,208 

S007TO DATA 218,163 ,2352,290,15 177,35 

SG028 DATA 197, 232,246 ,68 ,236,26,208 

S08039@ DATA 2-230 ,37, 263,198,200 ,177 

SGi100 CATA 36,.201,36,240 27,281,237 

S30116 DATA 240 23,291 ,40,248,195,t3e2 

E@iee® DATA |,208 43 56,2235 ,49,281 

Sh138 DATA 18,144,222 233 .17,20:1,26 

S140 OATA 44 216,176.33 ,192,1,248 

350153 DATA L68,197 85 203,136,200. 177 

SOiS® DATA S6,136,2601,468,208,.6,1597 

SQi.7e DATA 39 245 ,12,206,142,165 ,65 

SRiISEe CATA 2409,6,208,234 ,167,88 ,268 

Sei30 CATA 32,136, 165.253 ,129,36,165 

9208 DATA 254,240 ,2017.145,36,208,271 

SH210 CATA 177,36 ;200,17 35,2490, 17 

ERZSO OATA 136:24,134,F,169,4,101 

S0230 OATA 36,133 ,36,1368,10),37,1 

e240 OATS 327. 208,133,.3968 

Machine 
VIC 20 (no expansion) 
VIC 20 with +3K 
VIC 20 with +8K 
Commodore 64 

Tenth byte 
16 

No change 
18 
8 

EIaa 33 SEC 

#394 ES 36 SBC #20 
OS39E CS CA CMP #2048 } 
9393 398 DE BCC #0378 ) 

@esg94 Ef 1 SEC wei! ) 
229f CS 1A CMP #E1A { 
GSoC 30 De BCC #0375 ) 
S3AT GO 21 acs 20303 ) 
asre2 Co 61 cP ##04 
o3A4 Fo Ae BEG #9346 
ORA6 CS. Se CMe =59 
asAa2 OF 3c BrE F346 ) 
QSAR Cr Iny 
O3AB B1 24 LOA (‘#24 9.7 } 
O3A0 es DE¥ 
®SAE Co 23 CMP #29 
asRe of ee SNE 4036s ) 
e382 C5 59 CrP #52 
Q2A4 FO ac BEG so3Ce 
S386 00 3c Bre #9246 
O3E6 AS so Loa £59 
C3RRh Fa ae BEQ #@3ce 
SSBC De EA BME #9saa ) 
®3SE AS St LDA #53 ) 
Osco oe Ba BNE #9346 ) 
esce ss DEY ) 
o3C2 AS FD LOA sFC 
S303 21 24 STA ¢B24,%> ' 
O3CT AS FE LOA. #FE } 
e3c3 Fo oS BEQ sO3A4 
@SC8 9) B4 STA (824),y7 
H2C0 Ce ET BME 826 ) 
GScr 81 24 LOA («#249,7 

e390: ces Ihr 
O2CF 11 24 ORA <#243,7  ) 
e2p4 Fe 11 BEQ s@3E7 8) 
a2ne 38 DEY ) 
B207 18 cLe ) 
O20S 86 oe six #82 ) 
830A AS 24 Loe #04 ) 
B3DcC 65 24 anc #24 
®SDE &5 24 STA S24 
O3Ee 3A THA 
®3E1 65 25 ADC 25 
363 85 25 STA #25 } 
BSES 08 C1 BE £038 } 
ASE? 6a RTS , 

economy this was one refine: 
ment that had to be foregone. 

second, before you go 
actually changing all of your NS 
to RS for example, make sure 
that you have not already got 
an R$! The routine will change 
what you specify but it does not 
check to see if the new variable 
you are going to use has 

already been used. If you make 
aq mistake and try to convert 
back again then you are going 
to turn your programinto a mess 

very quickly asthe new andthe 
‘old’ R$ will not be distinguish- 
able from each other. 

LOADING THE 
CODE 
As the program is 174 bytes 
long then the following simple 
loader will suffice: 

READ Xz 

END 

TO Tvs: 
NEAT J: 

FOR J=d 
POKE 825+.),A: 

Obviously locations other than 
the cassette buffer (826 deci- 
ma!) can be used. The routine is 
set up by default for PETs in 
which BASIC starts at $0401 
and this routine starts scanning 
from just before the first byte of 
text, ie $0404. These bytes are 
the sixth and the tenth in the 
DATA list. Fora Commodore 64 
change the tenth byte into an8, 

Yes 1.6, end char, 0 

see if @nd character 

falis within the range 
0-9 or Aj-2 lle. it is 

the second part of a 

variable name, If so 
then loop to increment 
pointers and skip. 
Is ¥ = 1 (i.e, 2nd char.) ? 
Yes = branch 
Does Acc, =£;%;( flag ? 
iio - branch 
Yes - get next 
i.e, th character along 
Restore ¥ to i 
Ia itt 
No = branch 

Yes - does it match ( flag 7? 
Yes - go off to 'replace' 
No = Branch 

Get.{ flag into Acc 
Branch to replace if set 
Loop back if unset 
Get B:%;( flag inte Ace. 
Loop back to skip if unset 
To restore Y to i 

Load Ist replacement char. 
And substitute 
Load end replacement char. 
Leop back if sero 
Otherwise substitute it 
Unconditional loop back 
Acc = O;get next along 
and test for three zeros 
i,@. end of program : if so, end 
by tranching to RTS 
Restore ¥ to i 
Clear carry flag 
X=0 so put in quotes/REM/DATA flag 
Increment text pointers | 
four to ensure link pointera 
and line numbers kept clear 

x = 0 so 
Process carry if any 

and pop back into pointer 
Unconditional loop ( via stepping 
fone at last! / stone) 

ie start at $0804, For VIC 20s, 
the start of BASIC is more pro- 
blematic as the various memory 
locations alter the start of 
BASIC text. You can determine 
the start of BASIC by PEEK(43) 
+256* PEEK(44) in the VIC and 
according to published infor 
mation this should be 4097 for 
anunexpanded VIC, 1025 fora 
VIC with 3K expansion and 
4609 for a VIC with 8K or more 
expansion. However it is worth 
double checking these figures 
on your particular configura- 
tion. Toadaptthe DATA listfora 
VIC and/or C-64 refer to 
Table 2. 

Despite the tact that the 
routine loads two bytes earlier 
than the cassette buffer in the 
VIC/Commodore 64 this does 
not create any problems (loca- 
tion $033A is the start of the 
second cassette bulfer in the 
PETs). If a program is saved 
then obviously the contents of 
the cassette buffer in the VIC/ 
Commodore 64 will get over 
written, but the routine can still 
be loaded and/or min again 
from memory to restore it. 

As the routine is written so 
that it is completely relocat- 
able, one may choose any suit- 
able location for it and 
the entry point will be 

the first byte. 
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m@ that life is very like an Ad- 
[ sometimes seems to me 

venture game — full of 
little quirks of fate and situa- 

tions that seem designed to 
drive the poor player stark, 
staring mad. Fate certainly 
had it in for this Adventure 

review, which instead of be- 
ing a feast, can be considered 

to be more of an hors d‘oeu- 

vre for the courses yet to 

come in future issues of 

Computing Today. 
Our newly-absorbed maga- 

zine, MicroComputer Print- 
out, featured regular Adven- 

ture game reviews, and it 

seems a good idea to contin- 
ue the tradition, After all, it 

makes a good excuse to play 
the things ‘in the line of duty’ 
50 to speak, We were going to 
have an impressive start this 

issue, but calamity followed 
disaster. The only reason we 
couldn't postpone this feat- 

ure entirely was that it was 
on the front cover, and it 
was too late to remove it. 
Good old Fate! 

Just a taster of the prob- 
lems — would you believe 
that both of the BBc Micros 
in the office could decide 
that they were going to blow 
their cassette ports practically 
simultaneously? Or that the 
only Commodore 64 available 
was required for other im- 
portant work? No other ma- 
chine was available, even 

though the Commodore pub- 
lic relations people have their 

offices within five minutes 
walk of our offices. This was 
because the Libyans had, at 
that very moment, decided to 
start dispensing their own 
peculiar brand of diplomacy 
from an upstairs window of 
the Embassy, and said PR 
people were scrambling away 
from their office over roof- 

tops. 
So on with a rather patchy 

set of reviews. At least the 
Atari and Dragon decided to 
co-operate (although the 
Dragon exhibited a strange 
tendency to crash every time 
| tried to GO NORTH). 

The Golden Baton is the 
first of the Mysterious Adven- 
tures from Brian Howarth, 

marketed by Channel 8 Soft- 
ware amongst others. There 
are 10 Adventures (so far) in 
the series, and versions are al- 
so available for the Commo- 
dore 64 and Dragon 32 (and 
48K Spectrum, | believe). 
The adventures are text-only 
on the Atari, but lacked that 

A FEAST OF 
FANTASY 

depth of description available 
in other games. Descriptions 
of the locations are limited to 

one or two lines, which does- 

n't help much with the ima- 
gery. 

On the other hand it is ex- 
tremely fast as regards res- 
ponse time, flashing up the 

next scene almost as soon as 

you hit the Return key, Ot- 
her types of input take a bit 

longer, but not drastically. 
| don’t suppose an experienc- 
ed player will have much dif- 
ficulty with this game — | 
made it through the first doz- 
en or so problems in less than 

half-an-hour, But it’s quite 
good fun and useful to cut 
your teeth on if you're start- 
ing out. 

On the other hand, Fishy 
Business from Salamander on 
the Dragon 32 (also available 
for other machines) had me a 
trifle stumped! | can get off 
the island, and | can swim un- 

derwater without drowning, 
but | haven't yet found any 
other useful locations. Just 
shoals of red herrings and 
blue kippers, that swim too 

fast for me to catch them. 

This is a pity, because Sal- 
amander’s games are charact- 
erised by little booklets with 
line drawings of all the locat- 
ons and very intriguing they 
are too. (This gets round the 
problem of trying to pack 

graphics into the game, which 
is text-only). | know all these 
locations are there — | just 
can't get to them! Well, it’ll 
give me something to do over 
Easter... 

The Eye of Zoltan for the 
BBC and the Electron is ano- 
ther text-adventure, and is al- 

so very fast — and laconic — 
like the Golden Baton. But | 
feel it’s a little unfair. At one 
point you have to guess what 

password gains you entry into 
the castle, and this could take 
a very long time! | tried all 

the likely-looking words I'd 

found in the game, then var- 
lations on the title, then the 

programmer’s name: nothing 

worked, Eventually | lost my 
temper, pressed Break and lis- 

ted the program (it’s not pro- 
tected in any way) to find the 
offending phrase. (I only 

cheat in cases of extreme dis- 
tress, you understand!) Well, 
in a way | suppose the word 
is obvious, once you know it, 
but | wonder how many peo- 
ple would think of it? 

Finally we come to a rath- 

er interesting situation on the 
Spectrum, | tried two West- 
ern games, one called Greedy 

Gulch from Phipps Associates 
and the other called Ghost 
Town from Virgin, They are, 
to put it mildly, a bit similar! 
Parts of the maps are the 
same, or very nearly so, Many 

of the problems are identical, 
and are solved in the same 
way using the same objects 

gathered in the same locat- 

ions, Even the variation on 
how to map the desert maze 

is the same. 
| don’t know whether this 

is a genuine coincidence, or 
whether someone is being a 
bit naughty, I'll get in touch 
with the two publishers and 

let you know next time, 

As for the games, | would 
recommend that, of the two, 

you buy the Phipps version. 

Ghost Town is a dreadful 
piece of software, riddled 
with appalling spelling mis- 
takes and errors of logic. 
Samples: USE PUMP; YOU 

CAN'T, FILL. BOTTLE: 
HOW? USE PUMP: OK, Or 
how about THERE |S A 

MATRESS (sic) WITH A PIL- 
LOW HERE. GET PILLOW; 
IT ISN'T HERE, Aaaarrrggh! 

att ag 
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TWO GREAT NEWNES PROGRAMMING BOOKS 

Want to go faster? Get Getting into Artificial Intelligence? 

FORTH for Micros LISP for Micros 
Steve Oakey Steve Oakey 

FORTH is easy to use and much faster than This book starts with simple examples and 

BASIC. This book teaches you how to gradually develops the reader's expertise in 

program your micro in FORTH, and LISP programming. LISP is of great 

demonstrates the power of this extensible importance in writing Artificial Intelligence 

language. It covers the different versions, routines, and two versions are available for 

includes exercises and extracts and has micros — BBC LISP and Supersoft LISP. 

numerous program extracts. Steve Oakey shows you have to take 
advantage of this powerful language, and 
gives guidelines on program design and 

development. 

Softcover 160 pages 0 408 01366 4 £6.50 

Softcover 208 pages 0408 014423 £7.95 approx 

Available from booksellers. or direct from the publisher 

IN ewnes Technical BOOKS, § Borough Green, Sevenoaks, Kent TN15 8PH 

TRANSFORMS THE COMMODORE 64 
INTO A FULL-FEATURED AND 

PROFESSIONAL DATABASE 
system! wrt uP To 1000 

CHARACTERS PER RECORD ON UP 
TO 4 SCREENS... AND UP TO 

178 ITEMS PER RECORD, 
DEFINABLE AS KEY, TEXT» 

NUMERIC, CONSTANT, RESULT OR DATE... IN FILES OF UP TO 16 CHARACTERS! 
SUPERBASE 64 EVEN HAS SPREADSHEET AND CALCULATOR CAPABILITY, CALENDAR 

FUNCTIONS, EASY INPUT FROM WORDPROCESSOR/DATA FILES, BOTH MENLFDRIVEN AND 
PROGRAM OPTIONS, SORTING/SEARCHING, FULLY DEFINABLE OUTPUTS... SUPERBASE 64 

15 ESSENTIAL IF YOU WANT THE MOST FROM YOUR 64! SUPPLIED ON. LEM ey DISK 
WITH EXCELLENT TUTORIAL/REFERENCE MANUAL. OLR PRICE Gee 95 FAR OO! 

TEXAS TI994A 
NEW 

Adventure No. 1 

Hangman 

Address Book 

Home Accounts 

Optical Illusions 

VIZAWRITE 64 15 A HIGH- 
RITE 6 PERFORMANCE, LOW-COST WORD 

VIZAW Pitas WITH ON-SCREEN 

ING, THAT TAKES FULL 
ADVANTAGE OF THE 64'S COLQUR, GRAPHICS AND anne oe CCOTIEES. . AND SUPPORTS 

VIRTUALLY ANY PRINTER! WITH A COMPREHENSIVE ONO EASY- -TO-FOLLOW USER MANUAL, 
Vize“RITE IS THE ULTIMATE PERSONAL COMPUTER WORD PROCESSOR! AVAILASLE ON 

CARTRIC GE (£69-95- 0751), orsk (£79-95- £681) on wITH VIZASPELL (£99-$> £85!) 

MISTER 64 I5 A TOTALLY NEW 
CONCEPT... A COMPLETE PROGRAM 
(DEVELOPMENT PACKAGE, THAT'S 

ABLE NOW FoR THE CBM 64. 
MASTER Has 85 New commanos... ano BASIC IV ror" “ate PROGRAMMER'S TOOLKIT, 
MACHINE CODE MONITOR, BUSINESS BASIC, KEYED O1SK ACCESS, MULTIPLE SCREENS, 

USER-DEFINABLE INPUT ZONES, REPORT GENERATOR, 27-PLACE ARITHMETIC, DISK DATA 
COMPRESSION, DATE CONTROL, SCREEN PLOT, SCREEN DUMP, AND MORE... EVERYTHING 
YOU NEED TO PROGRAM YOUR 64 TO TOP PROFESSIONAL STANDARDS! (£44396 £115 F115!) 

all at £4.50 each 

including P&P 

Buy any 2 and receive 
; | | | | E R E E MORE SOFTWARE FOR COMMODORE 64: SOFTWARE FOR COMMODORE PET/700: 

O pl | CG | ] S | O N S . PRACTICALE (095K/TAPE) 1... Eee 6 6£41.50 SUPCRBASE (TOO/BOFE) waaee eee 0475.00 

WIZASPELL (DISK) ..aaanaan fee =f 95 SUPCRSCRIPT (700) seseeeee Boe £475.00 

DTL COMPILER (015K) ...... beHeieeH LI. SUPERSCRIPT (8098) veagees feet £575.00 

OFL COMPILER (TAPL) csanes eee OE FD SUPLASCRIPT (3000-8000) .. Goieerde £725.00 

TOOL #4 (CARTRIDGE) ....0, ee MASTER (8000/8000 /8096) .. Chee (275.00 

LINCO DATA 
30 BROWN CRESCENT, 
SUTTON-IN-ASHFIELD, 
NOTTINGHAM NG14 7GY. 

PRICES SHOWN ABOVE INCLUDE 152 vaT, AND 
ARE CORRECT AT TIME OF GOING TO PRESS. 
PLEASE ORDER BY POST OR TELEPHONE, USING 
CHEQUE, ACCESS, BARCLAY CARD OR OFFICIAL 
ORDER. DESPATCH IS BY SAME-DAY IST CLASS 
POST, AND FREE (EXCEPT FOR OVERSEAS AND 
CREDIT ORDERS). FULL PRODUCT INFORMATION 
15 AVAILABLE ON REQUEST. (REF A?7/] 

—— | LAKESIDE HOUSE, KINGSTON HILL, SURREY, KT2 7QT. TEL 01-546-7256 

COMPUTING TODAY JUNE 1984 69 



ACCOUNTS 

ACTPAK 
Solicitor Systems and Services, 
Systems House, 
127 High Street, 
Beckenham, 
Kent BR3 1AG 
Phone 01-658 3937 and 3938 
Contact: Mr. W. Freeman 
Price: £1500 (includes three days 
on-site training), 

AUTOMATIC INVOICING 
Bromley Computer Consultancy, 

244a High Street, 
Bromley, 
Kent BR1 1PQ 
Phone: 01-697 8933 
Telex: 896691 
Contact: Mr, A. Berridge 
Price: £1000 

BETPLAN 
Bromley Computer Consultancy, 
244a High Street, 
Bromley, 
Kent BR1 1PQ 
Phone: 01-697 8933 
Telex: 896691 
Contact: Mr. A. Berridge 
Price: £2000 

BILLFLOW 
Great Northern Computer 

Services Ltd, 
16 Town Street, 
Horsforth, 
Leeds LS18 4RJ 
Phone: 0532 589980 
Contact: Sally Bagnal or Paul 
Rayner 
Price: £395 

BOSS PAYPLAN 
Bromley Computer Consultancy, 
244a High Street, 
Bromley, 
Kent BR1 1PQ 
Phone: 01-697 8933 
Telex: 896691 
Contact: Mr, A, Berridge 
Price: £1000 

BOSS-PAY ROLL 

Bromley Computer Consultancy, 
244a High Street, 
Bromley, 
Kent BR1 1PQ 
Phone: 01-697 8933 
Telex: 896691 
Contact: Mr, A. Berridge 
Price: £500 

BUSINESS DESK 

Paxton Computers Ltd, 

28 New Street, 
St. Neots, 
Huntingdon, 
Cambridgeshire PE19 1AJ 
Phone: 0480 213785 
Telex: 32720 
Contact: Jayson Brown 
Price: From £595 to £2000 

COSTING LEDGERS 
BUSINESS MANAGEMENT 

SYSTEMS 
Peachtree Software International, 

43-53 Moorbridge Road, 
Maidenhead, 
Berkshire 
Phone: 0628 32711 
Contact: Sales Manager 
Price: £600 

EXACT 
Bickerton Computer Centre, 
38a Abbey Foregate, 
Shrewsbury, 
Shropshire SY2 6BL 
Phone: 0743 68167 
Contact: Richard Bickerton 

Price: £750 

GENERAL LEDGER SYSTEM 

Interface Micro Systems, 
160 High Street, 
Southend-on-Sea, 
Essex SS1 1JX 
Phone: 0702 69961 
Contact: Terry Willingham 
Price: £350 

CP/M 

OFTWARE 

IRECTORY 

INTERACC 

Software Aids International Ltd, 
16 Norval Road, 
North Wembley, 
Middlesex HAO 3TE 
Phone: 01-904 8139 
Contact: Mr. D.V. Bull 
Price: From £200 

INVENTORY MANAGEMENT — 
BUSINESS MANAGEMENT 
SYSTEMS 

Peachtree Software International, 
43-53 Moorbridge Road, 
Maidenhead, 

Berkshire 
Phone: 0628 32711 
Contact: Sales Manager 
Price: £600 

ISL 

The Byte Shop (Birmingham) Ltd 
94-96 Hurst Street, 
Birmingham B5 4TD 
Phone: 021-622 3165 
Contact: Mr. Southern 
Price: £1100 

NOMINAL AND PURCHASE 
LEDGER 
Bickerton Computer Centre, 
38a Abbey Foregate, 
Shrewsbury, 
Shropshire SY2 6BL 
Phone: 0743 68167 
Contact: Richard Bickerton 
Price: £300 

NOMINAL LEDGER 

Compact Accounting Services Ltd 
Cape House, 
Cape PLace, 
Dorking, 

Surrey 
Phone: 0306 887373 
Contact: David Parson 
Price: £325 

NOMINAL LEDGER — 
BUSINESS MANAGEMENT 
SYSTEMS 

Peachtree Software International, 

43-53 Moorbridge Road, 

Maidenhead, 

Berkshire 
Phone: 0628 32711 
Contact: Sales Manager 
Price: £600 

PAYROLL 

Bickerton Computer Centre, 
38a Abbey Foregate, 
Shrewsbury, 
Shropshire SY2 6BL 
Phone: 0743 68167 
Contact: Richard Bickerton 
Price: £200 

PAYROLL 
Compact Accounting Services Ltd 
Cape House, 
Cape PLace, 
Dorking, 
Surrey 
Phone: 0306 887373 

Contact: David Parson 
Price: £425 

PAYROLL 
Dataflow (UK) Ltd, 
Unit 18, 
Central Trading Estate, 
Staines, 
Middlesex TW18 4UX 
Phone: 0784 54171 
Contact: Jane Rising 
Price: £500 

PAYROLL — BUSINESS 
MANAGEMENT SYSTEMS 

Peachtree Software International, 
43-53 Moorbridge Road, 
Maidenhead, 
Berkshire 
Phone: 0628 32711 
Contact: Sales Manager 
Price: £600 

TT A I FT 2 SS Se 
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PURCHASE LEDGER 

Bromley Computer Consultancy, 
244a High Street, 
Bromley, 
Kent BR1 1PQ 
Phone: 01-697 8933 
Telex: 896691 
Contact: Mr. A. Berridge 
Price: £500 

PURCHASE LEDGER 

Compact Accounting Services Ltd 

Cape House, 
Cape PLace, 
Dorking, 
Surrey 
Phone: 0306 887373 

Contact: David Parson 

Price: £325 

PURCHASE LEDGER 
Dataflow (UK) Ltd, 
Unit 18, 
Central Trading Estate, 

Staines, 
Middlesex TW18 4UX 
Phone: 0784 54171 

Contact: Jane Rising 
Price: £500 

PURCHASE LEDGER — 

BUSINESS MANAGEMENT 

SYSYEMS 

Peachtree Software International, 

43-53 Moorbridge Road, 

Maidenhead, 

Berkshire 
Phone: 0628 32711 

Contact: Sales Manager 

Price: £600 

PURCHASE LEDGER SYSTEM 

Interface Micro Systems, 

160 High Street, 
Southend-on-Sea, 
Essex SS1 1JX 
Phone: 0702 69961 
Contact: Terry Willingham 
Price: £350 

SALES LEDGER — BUSINESS 
MANAGEMENT SYSTEMS 
Peachtree Software International, 
43-53 Moorbridge Road, 
Maidenhead, 
Berkshire 
Phone: 0628 32711 
Contact: Sales Manager 
Price: £600 

SALES LEDGER SYSTEM 
Interface Micro Systems, 
160 High Street, 
Southend-on-Sea, 
Essex 581 1J% 
Phone: 0702 69961 
Contact: Terry Willingham 
Price: £350 

DATABASES 

BT -80 
This is a Digital Research product 
and should be available from most 
software suppliers. 

CARDBOX 

Gravesend, 
Kent DA12 1BA 
Phone: 0474 57746 
Telex: 965492 
Price: From £195 to £650 

DATAFLEX 

Equinox Computers, 
16 Anning Street, 
New Inn Yard, 
London EC2A 3HB 
Phone: 01-739 2387 
Telex: 27341 
Contact: Mike Kusmirak 
Price: Single-user £495, multi- 
user £595 

DATAFLOW 
Dataflow (UK) Ltd, 
Unit 18, 
Central Trading Estate, 

Staines, 
Middlesex TW18 4UX 
Phone: 0784 54171 
Contact: Jane Rising 

DATAFLOW 
Great Northern Computer 

Services Ltd, 
16 Town Street, 
Horsforth, 
Leeds LS18 4RJ 
Phone: 0532 589980 

Contact: Sally Bagnal or Paul 

Rayner 

Price: £185 

DATA MANAGEMENT SYSTEM 

Compsoft Ltd, 
Hallams Court, 
Shamley Green, 
Near Guidford, 
Near Guildford, 
Surrey 
Phone: 0483 898545 
Contact: Heather Kearsley, 
Price: £195 

MICROPEN 
Transam Microsystems Ltd, 
59-61 Theobalds Road, 
London WC1 
Phone: 01-404 4554 
Price: £125 

DATASTAR 
This is a MicroPrp International 
product and should be available 
from most software suppliers. 

DATA STORE ONE SYSTEM 

Interface Micro Systems, 
160 High Street, 
Southend-on-Sea, 
Essex $581 1JX 
Phone: 0702 69961 
Contact: Terry Willingham 
Price: £100 

dBASE Il 
Lifeboat Associates Ltd, 
PO Box 125, 
London WC2H 9LU 
Phone: 01-836 9028 
Telex: 893709 

59-61 Theobalds Road, 
London WC1 
Phone: 01-404 4554 

Price: £250 

GUARDIAN 
Lifeboat Associates Ltd, 
PO Box 125, 

London WC2H 9LU 
Phone: 01-836 9028 
Telex: 893709 

MAILING ADDRESS 

Lifeboat Associates Ltd, 

PO Box 125, 
London WC2H 9LU 
Phone: 01-836 9028 
Telex: 893709 

MAILING SYSTEM 
Interface Micro Systems, 
160 High Street, 
Southend-on-Sea, 
Essex SS1 1JX 
Phone: 0702 69961 
Contact: Terry Willingham 
Price: £100 

MAILMASS 
Vision Associates Ltd, 
57 Woodham Lane, 
New Haw, 

Weybridge, 
Surrey, 
Phone: 0932 55932 
Contact: Graeme Sleeman 
Price: 

PRISM 
Lifeboat Associates Ltd, 
PO Box 125, 
London WC2H 9LU 
Phone: 01-836 9028 
Telex: 893709 

TRENDISK/1c 
Microtrend UK, 
PO Box 51, 
Pateley Bridge, 
Harrogate, 
North Yorkshire HG3 5DF 
Phone: 0423 711878 
Contact: lan Cummings 

Price: £150 

GRAPHICS 

DISPLAY MANAGER 
This is a Digital Research product 
and should be available from most 
software suppliers. 

DATAPLOT Ill 
Grafox Ltd, 
35 St, Clements, 
Oxford OX4 1AB 
Phone: 0865 242597 
Telex: 83147 
Contact: Geordie Herbert 
Price: £495 

DATAPLOT+ 
Grafox Ltd, 
35 St, Clements, 
Oxford OX4 1AB 
Phone: 0865 242597 

APL V80 

Lifeboat Associates Ltd, 
PO Box 125, 

London WC2H 9LU 
Phone: 01-836 9028 
Telex: 893709 

BAZIC 
Xitan Systems Ltd, 
23 Cumberland Place, 
Southampton, 
Hampshire SO1 2BB 
Phone: 0703 871211 
Telex: 47388 
Contact: Jane Dards 
Price: £124 

C-BASIC 
This is a Microsoft product and 

should be available from most 

software suppliers. 

CBASIC COMPILER 
Xitan Systems Ltd, 
93 Cumberland Place, 
Southampton, 
Hampshire SO1 2BB 
Phone: 0703 871211 
Telex: 47388 
Contact: Jane Dards 
Price: £333 

ciS COBOL 
Xitan Systems Ltd, 
23 Cumberland Place, 
Southampton, _ 
Hampshire SO1 2BB 
Phone: 0703 871211 
Telex: 47388 
Contact: Jane Dards 
Price: £425 

COBOL-<#0 
This is a Microsoft product and 

should be available from most 

software suppliers. 

COMAL 
Transam Microsystems Ltd, 

59-61 Theobalds Road, 
London WC1 
Phone: 01-404 4554 

Price: £145 

POLYFORTH 

Computer Solutions Ltd, 
Treway House, 
Hanworth Lane, 

Chertsey, 
Surrey KT16 9LA 
Phone: 093 28 65292 
Contact: Chris Stephens 
Price: From £750 to £2750 

FORTRAN-80 
This is a Microsoft product and 

should be available from most 

software suppliers. 

JRT PASCAL 

Lifeboat Associates Ltd, 
PO Box 125, 

London WC2?H 9LU 
Phone: 01-836 9028 
Telex: 893709 

Caxton Software Publishing dBASE il DATABASE Telex: 831 47 KBASIC ; } 

Company Ltd, MANAGEMENT SYSTEM septa op ot ii A eR ca asa 
10-14 Bedford street, Sussex Microsystems Ltd, Me London WC2H SOLU 

en Se AE 43 East Street, |L ANGUAG ES Phone: 01-836 9028 

Su et - Horsham, I mS 

Phone: 01-379 6502 West Sussex Telex: 893709 

Contact: W.D. Barrow Phone: 0403 68071 | ats Petes ALGOL-60 LISP-80 
Price: £195 Contact: Keith Gale Lifeboat Associates Ltd, Transam Microsystems Ltd 

aannon Price: “under £500 PO Box 125, 59-61 Theobalds Road, 
. London WC2H 9LU London WC1 — 

MOM Systems Ltd, FILEFORCE Phone: 01-836 9028 Phone: 01-404 4554 = 
40-41 Windmill Street, Transam Microsystems Ltd, Telex: 893709 Price: £50 as 
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MBASIC 

This is a Microsoft product and 
should be available from most 
software suppliers. 

PASCAL/M 
Lifeboat Associates Ltd, 
PO Box 125, 
London WC2H 9LU 
Phone: 01-836 9028 
Telex: 893709 

PASCAL/MT 
Lifeboat Associates Ltd, 
PO Box 125, 
London WC2H 9LU 
Phone: 01-836 9028 
Telex: 893709 

PASCAL/MT+ 
Xitan Systems Ltd, 
23 Cumberland Place, 
Southampton, 
Hampshire SO1 2BB 
Phone: 0703 871211 

Telex: 47388 
Contact: Jane Dards 
Price: £233 

PASCAL/Z 

Lifeboat Associates Ltd, 
PO Box 125, 
London WC?H 9LU 
Phone: 01-836 9028 
Telex: 893709 

PRO PASCAL 

Prospero Software, 
37 Gwendolen Avenue, 
London SW15 6EP 
Phone: 01-785 6848 

Contact: Tony Hetherington 
Price: £220 

PRO FORTRAN 
Prospero Software, 
37 Gwendolen Avenue, 
London SW15 6EP 
Phone: 01-785 6848 
Contact: Tony Hetherington 
Price: £220 

UCSD PASCAL 

Lifeboat Associates Ltd, 
PO Box 125, 
London WC2H 9LU 
Phone: 01-836 9028 
Telex: 893709 

MODELLING 

CALCSTAR 
This is a MicroPrp International 
product and should be available 
from most software suppliers. 

FASTPLAN 
Transam Microsystems Ltd, 
59-61 Theobalds Road, 
London WC1 
Phone: 01-404 4554 
Price: £395 

PEACHCALC 

Peachtree Software International, 
43-53 Moorbridge Road, 
Maidenhead, 
Berkshire 
Phone: 0628 32711 
Contact: Sales Manager 
Price: £200 

PLAN8O 
Lifeboat Associates Ltd, 
PO Box 125, 
London WC?H SLU 
Phone: 01-836 9028 
Telex: 893709 

SUPERCALC 

Tamsys Ltd, 
12a Sheet Street, 
Windsor, 
Berkshire SL4 1BG 
Phone: 075 35 56747 
Contact: David Atkinson 
Price: £129 

SUPERCALC | 
Xitan Systems Ltd, 
23 Cumberland Place, 
Southampton, 
Hampshire $SO1 2BB 
Phone: 0703 871211 
Telex: 47388 
Contact: Jane Dards 
Price: £126 

SUPERCALC II 
Xitan Systems Ltd, 
23 Cumberland Place, 
Southampton, 
Hampshire $O1 2BB 
Phone: 0703 871211 
Telex: 47388 
Contact: Jane Dards 
Price: £195 

PROGRAMMING 

ACCESS MANAGER 
This is a Digital Research product 
and should be available from most 

software suppliers. 

ANIMATOR 

Xitan Systems Ltd, 
23 Cumberland Place, 
Southampton, 
Hampshire SO1 2BB 
Phone: 0703 871211 
Telex: 47388 
Contact: Jane Dards 
Price: From £225 

BASIC UTILITY DISK 
Lifeboat Associates Ltd, 
PO Box 125, 
London WC2H 9LU 
Phone: 01-836 9028 
Telex: 893709 

BASKAM 

Great Northern Computer 

Services Ltd, 
16 Town Street, 
Horsforth, 

Leeds LS18 4RJ 
Phone: 0532 589980 
Contact: Sally Bagnal or Paul 
Rayner 
Price: £95 

COBOL DEVELOPMENT 
SYSTEM 

Interface Micro Systems, 
160 High Street, 
Southend-on-Sea, 
Essex SS1 1JX 
Phone: 0702 69961 
Contact: Terry Willingham 
Price: Full system £550 

CLIP 
Tamsys Ltd, 
12a Sheet Street, 
Windsor, 
Berkshire SL4 1BG 
Phone: 075 35 56747 

Contact: David Atkinson 
Price: £95 

FORMS UTILITY GENERATOR 

Interface Micro Systems, 
160 High Street, 
Southend-on-Sea, 
Essex SS1 1JX 
Phone: 0702 69961 
Contact: Terry Willingham 
Price: £120 

PSORT 
Lifeboat Associates Ltd, 
PO Box 125, 

London WC?H 9LU 
Phone: 01-836 9028 
Telex: 893709 

OQSORT 
Lifeboat Associates Ltd, 
PO Box 125, 
London WC?H 9LU 
Phone: 01-836 9028 
Telex: 893709 

SPP 
Xitan Systems Ltd, 
23 Cumberland Place, 
Southampton, 
Hampshire $01 2BB 
Phone: 0703 871211 
Telex: 47388 
Contact: Jane Dards 
Price: £133 

T/MAKER Il 
Transam Microsystems Ltd, 
59-61 Theobalds Road, 
London WC1 
Phone: 01-404 4554 
Price: £165 

TRANSAM SCIENTIFIC 
SUBROUTINES 
Transam Microsystems Ltd, 
59-61 Theobalds Road, 
London WC1 
Phone: 01-404 4554 

Price: £495 

TYPESTAR 
Sussex Microsystems Ltd, 
43 East Street, 
Horsham, 
West Sussex 
Phone: 0403 68071 
Contact: Keith Gale 
Price: £95 

XLT86 
Xitan Systems Ltd, 

23 Cumberland Place, 
Southampton, 
Hampshire $01 2BB 
Phone: 0703 871211 
Telex: 47388 
Contact: Jane Dards 
Price: £100 

WORD PROCESSING 

BENCHMARK 
Interface Micro Systems, 
160 High Street, 
Southend-on-Sea, 
Essex 551 1JX 
Phone: 0702 69961 
Contact: Terry Willingham 

BRITISH SPELLGUARD 
Vision Associates Ltd, 
57 Woodham Lane, 
New Haw, 
Weybridge, 
Surrey, 
Phone: 0932 55932 
Contact: Graeme Sleeman 
Price: £179 

LETTERIGHT 

Lifeboat Associates Ltd, 
PO Box 125, 
London WC?2H 9LU 

Phone: 01-836 9028 
Telex: 893709 

LEXICOM/2 
Microtrend UK, 
PO Box 51, 
Pateley Bridge, 
Harrogate, 
North Yorkshire HG3 5DF 
Phone: 0423 711878 
Contact: lan Cummings 
Price: £350 

MAGIC WAND 
Lifeboat Associates Ltd, 
PO Box 125, 

London WC?H 9LU 
Phone: 01-836 9028 
Telex: 893709 

MAILMERGE 
This is a MicroPrp International 
product and should be available 
from most software suppliers. 

PEACHTEXT 
Peachtree Software International, 
43-53 Moorbridge Road, 
Maidenhead, 
Berkshire 
Phone: 0628 32711 
Contact: Sales Manager 
Price: £250 

SPELL 
Transam Microsystems Ltd, 
59-61 Theobalds Road, 
London WC1 
Phone: 01-404 4554 
Price: £55 

SPELLBINDER 
Transam Microsystems Ltd, 
59-61 Theobalds Road, 
London WC1 
Phone: 01-404 4554 

Price: £275 

SPELLING PROOFREADER 

Peachtree Software International, 
43-53 Moorbridge Road, 
Maidenhead, 
Berkshire 
Phone: 0628 32711 
Contact: Sales Manager 
Price: £600 

SPELLSTAR 
This is a MicroPrp International 

product and should be available 
from most software suppliers. 

TEXTWRITER III 
Lifeboat Associates Ltd, 

PO Box 125, 
London WC?H 9LU 
Phone: 01-836 9028 
Telex: 893709 

WORD PROCESSING SYSTEM 
Interface Micro Systems, 
160 High Street, 
Southend-on-Sea, 
Essex SS1 1JX 
Phone: 0702 69961 
Contact: Terry Willingham 
Price: £100 

WORDSTAR 
This is a MicroPrp International 
product and should be available 
from most software suppliers. 
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INTERNATIONAL 

AN ARGUS SPECIALIST PUBLICATION 

EGInON 
AUDIO SPECIAL TIME! 

‘AUDIO DESIGN’ AMPLIFIER 
Since the end of the series ‘Audio Design’, we've had a 
steady stream of enquiries to ask when the amplifier men- 
tioned then will be hitting the pages. Well, the answer to 
all you who've asked that of us is that the first part, featur- 
ing the preamp, will appear next month. It promises to be 
a goody, too — your very own editor is already first in the 
queue for the complete kit, when this becomes available. 

You would think that preamp/power amp com- 
plementary units had been around for solong that nonew 
innovations in the basic format could be found — but 
you'd be wrong! Whilst we cannot claim that no one had 
thought of the idea before, John Linsley Hood has madea 
modification to the basic format that seems so obvious as 
to make you wonder why you didn’t think of it yourself — 
and this is not to mention all the top-class circuitry (there 
will be a few surprises in the power amp circuitry in the 
following issue). 

EPROM CARD FOR THE ORIC/ATMOS 
There has been a lack of projects on these pages for the 
Oric (and, consequently, for the new Atmos as well), but 
we're just about to fix all that! This EPROM card will allow 
you to program EPROMs and then read and verify them, 
and then, if desired, to actually run the software inside 
them onthe computer. For ease of construction, only one 
location on the card can be used for programming, but 
the cardis reconfigurable, so EPROM (and the on-board 
RAM) can be placed as desired in the memory map, 
making this card a very flexible tool for firmware 
development. 

ALL IN THE JUNE ISSUE OF ETI 

NOVEL LOUDSPEAKER PROJECT 
A new type of drive unit from a company based in Liver- 
pool has been raising a certain amount of interest. The 
drive units actually have a ‘lozenge-shaped flat dia- 
phragm, driven round the edges, which should, in theory, 
overcome the problem of different bits of the dia- 
phragm on a conventional speaker moving out of phase 
with one another — apparently the Japanese have been 
working on the same idea for quite some time but have 
yet to deliver the goods. Readers of ETI will have their 
chance to reach the fore-front of technology with this 
project. 

ON SALE FRIDAY MAY 4th. 
PLACE YOUR ORDER NOW 
OR RISK MISSING OUT! 
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ADVENTURE 
REVIEWS 

“Adventures which have a fast 
response time, are 

spectacular in the amount of 

detail and number of locations. 

and are available to cassette 
owners .. Simply smashing!" 

— Soft, Sept 83 
“Colossal Adventure is 
included in Practical 

Computing's top ten games 
choice for 1983: ‘Poetic, 
moving and tough as hell."’ 

- PC, Dec 83 

“Colossal Adventure .. For 
once here's a program that 
lives uptoitsname..a 

masterful feat. Thoroughly 
recommended" 

— Computer Choice, Dec 83 
“Colossal Adventure is one of 

the best inits class. | would 
recommend it to any 
adventurer.” 

- Acorn User, Feb 84 

“Adventure Quest... This has 
always been one of the best 

adventures for me as it seems 

to contain the lot. In all it took 

me about eight months to 

solve.” 

—- PCW 18th Jan 84 

‘To sum up, Adventure Quest 
IS a wonderful program, fast, 
exciting and challenging. If you 
like adventures then this one 

Isforyou" = _ NILUG issue 1.3 
“Colossal Adventure is simply 
superb... For those who want 
to move onto another 

adventure of similar high 
quality, Dungeon Adventure is 
recommended. With more than 

200 locations, 700 messages 
and 100 objects it will tease 
and delight!” 

- Educational Computing, Nov &2 i 

MIDDLE EARTH ADVENTURES 

1: COLOSSAL ADVENTURE 
A complete. full size version of the classic mainframe game 
“Adventure with 70 bonus locations added 
2: ADVENTURE QUEST 
Centuries have passed since the time of Colessal Adventure 
and evil armies have invaded The Land. The way is long and 

on the way to the Black Tower, source of their demonic 
power, and destroy it 

2: DUNGEON ADVENTURE 
The trilogy is completed by this superb adventure, set in the 
Dungeons beneath the shattered Black Tower. A sense of 
humour is essential 

THE FIRST SILICON DREAM ADVENTURE 

1: SNOWBALL 
The first of Pete Austin’s second trilogy. The giant colony 
Starship, Snowball 9. has been sabotaged and is heading for 
the sun in this massive game with 7000 locations 

[T) 
74 

dangerous, but with cunning you can overcome all obstacles 

[EENE AGEN GENE CENCE ENC ENE EAE NEN 
LORDS OF TIME 

Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for: 
BBC 32k COMMODORE 64 SPECTRUM 45k LYNX 48k NASCOM 32x ORIC «0x ATARI 32k 

ee ADVENTURE 
REVIEWS 

“Colossal Adventure. . 

undoubtedly the best 

Adventure game around. Level | 

9 Computing have worked | 
wonders to cram all this into gi 
32K .. Finally Dungeon 
Adventure, last but by no g 
means least. This is the best 
of the lot —a truly massive : 
adventure — you'll have to play 

it yourselves to belive it.” | 
— CBM 64 Users Club Newsletter 

“The puzzles are logical and 
the program is enthralling. 

snowball is well worth the 
money which, for a computer 
program, is ahigh 
recommendation. 

— Micro Adventurer, Dec 83 

“Snowball... As inallLevel9’s — 
adventures, the real pleasure 
comes not from scoring points 

but in exploring the world in 2 
which the game ts set and 

learning about its denziens.. 
this program goes to prove 

that the mental pictures 

conjured up by a good textual 

adventure can be far more Ry 
vivid than the graphics 
available on home 

| computers.” 

— Which Micro?, Feb 84 

“Lords of Time. This program, 
writen by newcomer Sue Ra 

Gazzard, joins my favourite = 
series andis an extremely 

good addition to Level 9's 
consistently good catalogue. . 

As we have come to expect 

from Level 9, the program is 
executed with wonderful style 
— none of those boring ‘You 
cant do that’ messages! 
Highly recommended.” 

—- PCW ist Feb 84 

THE LORDS OF TIME SAGA 

7: LORDS OF TIME 
Our congratulations to Sue Gazzard for her super design 
for this new time travel adventure through the ages of 
world history. Chill to the Ilce-age, go romin’ with Caesar's 
legions, shed light on the Dark Ages. etc. 

Price: £9.90 each (inclusive) : 

Level 9 adventures are available from good computer shops, 
or mail-order from us at no extra charge. Please send order. 
or SAE for catalogue, to: 

Dept C, 229 Hughenden Road, 
High Wycombe, Bucks HP 13 5PG ie 
Please describe your computer o 

LEVEL 9 COMPUTING 5 
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COMPUTER ROBOTICS 
TRAINING 

FULL TIME COLLEGE COURSE 

SUITABLE FOR APPLICANTS WHO WISH TO 
ENTER COMPUTER SERVICE OR RELATED | 

INDUSTRIES — HIGH PERCENTAGE OF 
PRACTICAL COURSE WORK 

15 MONTHS 
B TEC Certificate in Computing Technology 

9 MONTHS 
B TEC Higher Certificate in Computing Technology 

Subjects: Foundation Electronics, Digital 
Techniques, Microelectronics, Microprocessors. 
Microcomputer Based Systems, Industria! 
Robotics, Machine Code & High Level Pro- 

gramming. 

shortened courses can be arranged for applicants 
with previous knowledge. 

Courses commence Sept, Jan and April (Higher 
Cert Sept only). Prospectus from: 

He) ele] B38 eng [e), [ler-mere) BR Se] Sa age-7)| 
20 Penywern Road, 

Earls Court, London SW5 9SU. 
Tel: 01-373 8721 

DRAGON, BBC, SPECTRUM DEALERS 

£399.00 
£8.00 

£247.00 
£247.00 

£97.00 
£199.00 
£17.90 
£39.00 
£59.00 

£275.00 
£230.00 
£12.90 

(Phone availability) Enson RX80. FT 

DRAGON SERVICE CENTRE 

La) ea a £150.00 
£275.00 

a - Lyk = 7 

AGI PVA! eal to 

S P ELECTRONICS 
48 Linby Road, Hucknall, Notts NG15 7TS. 

TEL: Notts (0602) 640377 
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LUCAS 
LUCAS LX 

MEMORY 64K RAM expandable to 256K 
LANGUAGE Microsoft BASIC 
CASSETTE 300 or 1200 baud 
DISC Single or twin 544 floppy disc drives 

DOS CP/M. 2.2 (suy lied) or NAS-DOS 
KEYBOARD QWERTY (CURSOR GYNUMERIC FUNCT & 
DISPLAY TV RdASUPPLIEDLY 
INTERFACE PARAW@ SERIAL Ly BUS LY 
GRAPHICS 

LINEO — RES 392 by 256 
COLOUR 8 TEXT 80 by 25 

Notes. The Lucas LX is a ZG0A microcomputer aimed more at| 
the professional and business user. Hence 5Mb Winchester 
disc interfacing is provided. Popular printers may be used | 

| with the RS232 serial interface, and a Centronics interface is 
also provided. There is an additional parallel interface 
connector tor providing up to 16 on/off signals. The monitor 
supplied as standard is a {2” monochrome version: a colour 
monitor is also available. The high res colour graphics may be 
392 by 256 in eight colours, or 784 by 256 in two colours. A 
wide range of applications software is available via the CP/M 
operating system, including Wordstar, Supercalc, and 
Calestar. 

INE-W@L@) Vie 
MEMORY 48K RAM 14K ROM 
LANGUAGE Microsoit BASIC 
CASSETTE 300 or 1200 

baud = 
DISC extra DOS CP/M or NAS-DOS 
KEYBOARD QWERTYYCURSOR ONUMERIC O FUNCTLCI 
DISPLAY TV LY MONITOR WSUPPLIED 0 
INTERFACE PARA SERIAL LY BUSLY 
GRAPHICS BLOCKGLY USERLY 

LINE O RES 784 by 256 (two colours) 
392 by 256 (four colours) 

COLOUR 8 TEXT 25 by 80 
SOUND optional 



DEVON 

PLYMOUTH'S DEALER’ MOASCOM 
S & R BREWSTER LIMITED 

86-88 Union Street. Plymouth PL13HG 

Tel: 0752 665011 Open: 6 days 

DORSET 

PARKSTONE COMPUTER SYSTEMS 
Main Nascom Dealer & Service Centre 

Also Dealers for Gemini 

Genie 

18 Station Road, Lower Parkstone. 

Poole, Dorset BH14 8UB. 

Tel: PARKSTONE (0202) 746555 

Transtec: 

ZIPPY ELECTRONICS 
West Dorsets Nascom Dealer 

Business and Personal Computer 
systems, Printers, Software. Tel 

Bridport (0308) 56539 

Mail Order Service operated 
Access/Barclaycard accepted 

M. D. W. ELECTRONICS 
47 Woodbridge Rd. East, Ipswich 

IP4 50N. 

Tel: (0473) 78295 
Nasbus, 

board Stockists 

ft as a A | Cemini. ult Nascom 

EYTE-RITE 
Llandaff R & TV Lid, 24-26 High St.. 
Liandaff, Cardiff. Tel: 0222 563760 

Mascormr 
Pay fem eee Pars ree MEIWOrKS, Lirag 

. Gemini Lucas Logic. CAD 

_ WARWICKSHIRE 
BUSINESS & LEISURE 
MICROCOMPUTERS 

16 The Square, Kenilworth, 
Warwickshire CV8 1EB 

Tel: 0926 512127 
We -oare the largest Lucas Nascom 
dealer in the UK and carry the greatest 
variety of products for this range of 

Computers 

OMPUTING TODAY JUNE 1984 

Automated Business Equipment 
Ltd — Stockport — 061-432 0708 

CBM specialist for industrial 
accounts, Management graphics 

| and planned maintenance. | 

HERTFORDSHIRE 

Alpha Business Systems Ltd 
Church Street, Industrial Area, Ware. 

Herts. Tel: 0920 68926 
Specialists in recommending and 
Supplying complete systems for small 

businesses, 

LANCASHIRE 

COMMODORE BUSINESS 
SYSTEMS 

Commodore Home Computers 
Software and Hardware 

01 - 228 1637 
2/4 Oxford Road, Manchester 

M1 5QA (Opposite BBC) 

MAYFAIR MICROS 
for a full range of 
equipment atl very competitive 
prices. Sth Floor, 65 Duke Street, 
London W1. Tel: 01-629 2487 

Lommodore 
m Py 

J 

COMPUTER 
CARIN EE 

The store with everything for the en- 
(husiast. Official Commodore Dealer 

and service and information centre. 
24 The Parade, Silverdale, Newcastle, 

Staffs. Tel: 0782 636911. 

KEY COMPUTER SERVICES 
LIMITED 

Micro Computer solutions to everyday 
business problems ; 

Osborne House, 28 Osborne Road, 
Newcastle upon Tyne NE2 2AJ. 

Telephone: (0632) 815157 

Directors: J. Sowerby, V. Shepernson. 

SIGMA SYSTEMSLTD 
266 North Road, CARDIFF 

Tel: 621414 
Ais auinornsed Seiler lor tatoly 

Wigital, IBM, ACT. Sirius & 

APFICol 

MICRO BUSINESS CENTRE LTD 
Wolverhampton Computer Centre, 17- 

19 Lichfield Street, Wolverhampton, 
West Midlands WV1 1EA. Tel: (0902) 

29907 or 29021 
Complete range of Commodore pro- 

ducts always available 

MINSTER 
MICROCOMPUTERS LTD 

Pegasus Integrated Accounts. Wora- 
pro Word Processing, DMS Manage- 
ment Information Systems. Contact 
Mike Page, Sales Manager on 0562 
66277, Burgale Lodge, Franche 

Kidderminster, Worcs 

COMMODORE 720 

20K ROM MEMORY 256K 
LANGUAGE Commodore BASIC 
CASSETTE 300 baud 
DISC Twin in-built floppy drives 
KEYBOARD QWERTYMCURSORMNUMERIC MFUNCT @ 
DISPLAY TV fF 4=MONITOR SUPPLIED 
INTERFACE PARA [fq SERIAL™ BUS 
GRAPHICS BLOCK USER U 

LINE (J RES 80 by 25 
COLOUR 16 TEXT 80 by 25 

| SOUND Three channels 

Notes. The Commodore 720 is the top model in the 700 range 
of business machines. It is built round the 6509 processor, but 

| there is a dual processor (Z80 or 8088) option. The machine 
| has been designed to meet the IEC specifications. The black- 
| and-white monitor screen is integral and features tilt and 
swivel. The keyboard may be detached. The dual disc drives 
are built-in to the main housing and use DMA transfer, in- 
creasing speed. 

BRP Ri i TI 

MEMORY #£=64K RAM 26K ROM 
LANGUAGE PET BASIC 
CASSETTE 300 baud 
DISC | extra DOS | cere 
KEYBOARD QWERTYMCURSORM NUMERIC OFUNCT 
DISPLAY TV _M@ MONITOR SUPPLIED 
INTERFACE PARA W&@ SERIAL @ BUS 
GRAPHICS BLOCK jg USER W 

| LINE () RES 80 by 25 

SOUND Three channels 
COLOUR 16 TEXT 40 by 25 

Notes. The Commodore 64 is a 6510 based micro that can also 
use Pascal, COMAL, LOGO, FORTH and PILOT. Programs 
can be loaded from cassette recorder or disc drives, both 
extra, or cartridges. The various peripherals include printer, 
joysticks and games paddles. 

7 



SHARP 
SHARP MZ-80A 
MEMORY 48K RAM 
LANGUAGE Microsoft 
CASSETTE 1200 baud (built-in 
DISC exil’a DOS 

KEYBOARD QWERTY SURSO! 
DISPLAY TV MC 
INTERFACE PARA = 

MICRODEALER 

Fully support with software and 
hardware. Sharp 700. Sharp 

MIDLANDS 

JAXREST LTD 
Linton House, 

Catherine Street, Aston, 
Birmingham. 

Sep heh a5, repewede MZ80A, and MZ80B. : 
GRAPHICS DLUICK JS te) 735 - 11 York Reed. Maidenhead, Tel: 021 328 0543 

LINE : RES & by 90 Berks: Pron kot details — Sharp Service and Support 

~ Lins PAS DY *¢ 

SOUND Si . sla h arine! 

Notes: he Shaty MZ-80A is al 280 based micro. An expansion | COMPUTER 100 

eat z gee : Set ee on ste oy oe i 181 Oxford House, Reading, NORFOLK 

; d S¢ a ton ine ane cat : - ‘ t shee Berks RG1 7UZ GRASSROOT COMPUTERS 

Disc BASIC and FDOS iding BASIC TEL: 0734 591616 25 Wellington Rd., Dereham. 
rhe émail range of business and educational software is One of the UKs largest stockists TEL: 0362 4640 
:} ne supper is Sharp Electronics (UK) Ltd, Thorp Roac tis MA ls WecrpiciPaeg Ator oth. 

CAMBRIDGESHIRE 

MS CONSULTANTS 
(CAMBRIDGE) LTD 

152 High Street, Huntingdon, 

SCOTLAND 

micro change Itc 
5 Annfield Place, Glasgow C31 2XN 

Tel: 041 - 554 7623 

SHARP ALTOS SUPERBRAIN 

PE18 6TF. Tel: 0480 51721 
Specialists in Sharp 
Hardware & Soft ware 

LANCASHIRE 

)Sumita 

SALES — SERVICE 
SOFTWARE 

12-14 Avenham St. 

Preston (0772) 51686 LOWDATA SYSTEMS 
t is Bla } 

Tel: (0382) 22314 

Full range of Sharp Equipment stocked 

80 
MEMORY BAK RAM 2K 
LANGUAGE BASIC (on tar 
CASSETTE 

DISC 

WALES 

STEVE'S COMPUTER COMPANY LTD 

LINCOLNSHIRE 

KEYBOARD 
DISPLAY 
INTERFACE 
GRAPHICS 

SOUND 

Notes: 
ye £04 

44 ova La 

eu 
1 - 

78 

iTc 

Electronics (UK) Ltd, Th rp Road 

SHARP CENTRE 
16 Melville Street, Lincoln. 

Tel: Lincoln 32379 

All Sharp Microcomputers. Specialists 
in Industrial Process Control Systems 
Customers include British Telecom 
M.O.D CRA & CTA Members 

LONDON 

SHARPSOFT LTD. 

= 
; 

Sharpsoft Ltd, Crisallen House, 
86-90 Paul Street, London EC2. 

Tel: 01 - 729 5588. 

MICROS FOR MANAGERS 
149 Gloucester Rd., 
London SW7 4TH 

New program ior PCi25) 

SIOCK acdcitive 

E1639 

estimatic and 

PCSU00 stock 
portabie and 
hardware and software 

Tel: 01-370 5125 
for appointment 

pocket 

CASTLE ARCADE, CARDIFF. 

Tel: 0222 — 371578 

OPEN: ior C 

For Components to Computer 
— Sai 

WEST SUSSEX 

VMICROCENTRE LTD. 
SYSTEMS, SOFTWARE 

SERVICE, SUPPORT 

28-30 Station Road, 
Bognor Regis. Sussex. 

TEL: 0243 827779 

PROGRAM 1 
For Business Software 

35 Albion Street, Hull. 

TEL: 0482 20022 

COMPUTING TODAY JUNE 1984 



COMPUTING TODAY 
01-437 0699 

Lineage: 40p per word. 

Semi display: £9.00 per single column centimetre 

Ring for information on series bookings/discounts. 

All advertisements in this section must be prepaid 
Advertisements are accepted subject to the terms and conditions 

printed on the advertisement rate card (available on request) 

BLANK CASSETTES! 
TOP QUALITY PROFESSIONAL 
BRAND COMPUTER/AUDIO 
CASSETTES AT BUDGET 

Quality Cassettes/Disks/Paper 

5 x C15 Cassettes..... £2.60 
10 x C15 Cassettes £4.90 
5 x C20 Cassettes.. _ £3.00 

£5.50 10 x C20 Cassettes..... 

lilacs 54 ssdd Diskettes £1.40 each. Listing 

DOx ree S Paper (11° x 9.5") 509 Sheets only 
S £5.00. Labeis, Cases & Postage 

4% Inclusive Cheques, PO's to 

x pa C & S COMPUTER SERVICES 
ve, rit  WUUL 

Length Box Qty Amount juimberside th bee si 
Price 

(10) 
5 min £4 35 
10min £4.90 
12min £4.95 
15 min £5.00 
30min £5.20 
60 min £5.80 
90 min £7.50 

Cheque/Posta!l Order enciosed for £ 

NAME 

ADDRESS 

SHARP MZ-711 

64K Personal oe ant 
SAVE OVER £39.00 WIT: M2 TO 
DATA RECOR DER PLUS 10 FREE 

GAT MES 

Our special price £247.00 

PROFESSIONAL MAGNETICS LTD 
Dept CT, Cassette House, 
329 Hunslet Rd., Leeds. 

Tel: (0532) 706066 

Also Available 
ur orinter £127. 

MRL PRINTERS 
i?) 

CP&OD 95 i 224 Chinwa 

Gemini 10X (120 cos 80 col 215 247 

inc VAT) Star Gemini 15X (120 cps 132 
col) 335 (385 inc VAT) Star Delta 10 ee rm~ta Arroce nn 
160 ops 80 col) 359 (413 inc VAT). Juki or quote ACCESS N10 

nee sr A ‘ i ‘ ~ot ‘ . 

Daisywhee!l (8.cps) 369 (424 inc VAT) Send SAE for software lists 

Pius paper s & refills etc. Free 
delivery by Securicor 

RING 0506 31605 FOR DETAILS 

MRL Printer Interfaces 
Available to fit mos! micros: Electro 

Spectrum, Atari, Comme “Sint e 64 int 

free cable. free delivery | £39. 95 
inc VAT 

RING 0506 31605 FOR DETAILS 

Selection of Disc Drives at bargain 
prices from £135 (inc VAT} to fit BBC 

Tandy, Nascom etc 

MICRO RESEARCH LTD (Freepost) 
8 Napier Square, Houston Ind. Estate, 
Livingstone West Lothian EHS4 50G 

nmdoon 

HIGNETT’S Computers, 
Dept PCT, 71/73 Rocky Lane, 
Anfield, Liverpool L6 4BB 

NEWBRAIN & 
SANYO 

Newbrain on Special Offer 
honbsaths 550/555 COPIERS 

if ¢ 

St! ‘Printers: Er 
KDC Si 

Sanyo Monitors & Maccedars. 

Call wbichdaaaheea ype 812439 
af 

Mail Order 2: 

FERRANTI 
|.Te.C. 

aeeeen 

Spee mt ete ANGELA ENTERPRISES 
CASSETTE LEADS Welwyn, Herts AL6 9TD. 

(a) 7 pin din to 7 pin ain 

(bo) 7 pin din to 2 x 3.5 
mm & 1 x 2.5 mm Jacks 

(c) 7 pin din to 3 pin din 

& 1 x 2.5 mm Jack 

ONLY £2.25 ea inc p&p/VAT 

Ferranti Oldham |ITeC 
Department 101, Orme Mill, 
Crimbles Street, Waterhead, 

Oldham OL4 3JA 

REPAIRS 

COMMODORE REPAIRS 

via 

is atc t r fr reqgeta t¢ rsSAr 

G. C. Bunce & Son 
36 Burlington Road, Burnham, 

Bucks SL1 7BQ. 

TEL: (06286) 6196 

COMPUTING TODAY JUNE 1984 

Send your requirements to: 
IAN ATKINSON 
ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 

VIC20 CBM 64 OWNERS!!! 
Buy direct from the manufact- 
urers and save pounds!!! 
3 Slot Swichable Motherboaras FAULTY 

CASSETTES 
G 

_ £18. 95x 

£21. 50*** 

: NEW NEW NEW 
~~ 

‘ . rr AC 

wter 

L. W.Staines & Co.., 
Unit 2, Roding Trading Estate, 
London Road, Barking, Essex 
1G11 8BU Tel: 01-591 2900 

SOFTWARE 
APPLICATIONS 

CORTEX — FORTH 

Basic Eoroms. £35 inclusive 

LOMBARD SYSTEMS 
18 Lombard Street, Lidlington, 

Bedford MK43 ORP. 

TRS-80 V. GENIE Lil. Aca ttt 

COMMODORE 64 DATACLONE 

Acton, London W3. 

fa is) vd Tel: 01-993 2134 Telex: 21879 

CLARK KENT SOFTWARE, 
26 North Cape Walk, Corby, 

Northants NN18 90G 

PROBLEMS 
WITH YOUR 
MACHINE? 
SCAN OUR 
SERVICES/ 
REPAIRS 
SECTION 

COMMODORE 64 
“SPRITER” 

£3.50 
P. STRATFORD 

43 Chanctonbury Drive, 
Shoreham, Sussex BN4 5FR 

ELIMINATE — 

Unit 1, Roslin Square, Roslin Rd., 

79 



SOFTWARE 
GAMES 

ATARI 400/800 
TRS80 1/3 GENIE I/II 

Arcade and adventure games, | 
educational and utility pro- 

ALARMS 

BURGLAR ALARM equipment. 
Please visit our 2,000 sq. ft. show- 
rooms or write or phone for your 
free catalogue. C.W.A.S. Ltd., 100 
Rooley Avenue, Bradford BD6 
1D8. Telephone: 0274 731532. 

BOOKS AND 
ag 1-1 Shey Wale), fo 

PARAPHYSICS Journal (Russian 
Translations); Psychotronics, 
Kirlanography, Heliphonic Music, 
Telekinetics, Computer Software. 
SAE 4 x 9", Paralab, Downton, 

TO FILL 

THIS 
| grams. On tape, SAE for details. 

Please state micro. 
T. Smith Software (Dept PCT) 

20 Wesley Grove, Portsmouth, 

Hants PO? 5ER 

MAIL ORDER ONLY PLEASE 

Wiltshire. 

SPACE 

RING IAN 

NOW ON 

01-437 0699 

FOR SALE 
NASCOM 2 32K Nas-Sys 1, Zeap, 
Nas-Dis, Wordease, Nas-Debug 
b&rcs toolkit, lots of software, 

Full documentat- 
ion, £300 also Grange cassette file 

victay (CT), 12 Leahill Close, storage system operates via PIO SUPERB ILLUSTRATION. 01- 
Malvern, WRI4 2UE P53. Tel: 0993-842383 836 3653. 

747 PILOT for ViIC20 with super 
expander cartridge or new 8K/ 16K 
expansion KAM version. £6.99 

ILLUSTRATIONS 
mes ie al 4b 
ldQaZines, fc 

CLASSIFIED ADVERTISEMENT — ORDER FORM 

qemab When placing your ad, please state classifi- 
| : | cation required. 40p per word. 

send to: ASP Classified, 1 Golden Square, 
London W1. 

| Tel: 01 - 437 0699 
Name... 

Address . 

gPlease place my advert in COMPUTING TODAY for issues COMMencing as soon as possible 

Its easy to complain 
about advertisements. 

But which ones? 
Every week millions of advertisements appear in print, on posters or in the cinema. 

Most of them comply with the rules contained in the British Code of Advertising 
Practice. 

But some of them break the rules and warrant your complaints. 
If you're not sure about which ones they are, however, drop us a line and we'll 

send you an abridged copy of the Advertising Code. Then, if an advertisement 
bothers you, you'll be justified in bothering us. 

The Advertising Standards Authority. 
_Ifan advertisement is wrong,were here to put it right. 
ASA Ltd, Dept 2 Brook House, Torrington Place, London WC1LE 7HN 
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AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE... 

BERKSHIRE 

ICrFO PRINTER 
General  spPeciatists 

‘=| nm meron 
tS be l 

Becrr § Aceaine sloekete witoae to ce DC «=» kl 
Eh eh Ce TWA AS Ss Leh dls i Gel hes 

available for all popu af MHL POS 

6 THE BIRCHWOODS, TILEHURST, READING. 
TEL: 0734 25226 

Computer 
dunk Shop 

| We Buy. Sell, Break Computers & Peripherals 
yo kas oO che =) myc * tor wear 10 Waterloo Ad, Widnes, Halton Tel 051 420 4590 

A. B. & C. COMPUTERS (CT) 
Duchy House, 6 Lower Aylmer $q., St. Austell. 

Tel: O726 64463/67337 

Wide range of popular 

accessories, We sto 

LOOKING FOR MICRO- 
COMPUTER HARDWARE OR 

SOFTWARE? 

THEN LOOK NO FURTHER 
THAN COMPUTAMART 

HERTFORDSHIRE 

NEWBRAIN & SANYO 
HARDWARE & SOFTWARE 

{| Printers, Epson, Shinwa, Juki etc. Monitors, Tape 
Recorders. Sooks, Expansions, CP/M. Sayno 550, 

555 Computers. Access, Mail Order. Ask for details 

ANGELA ENTERPRISES 
Tel: Stevenage (0438) 812439 anytime 

NORTH KENT 

MEQWAY COMPUTERS 
147 NEW ROAC, CHATHAM. 
Tel: 0634 826080 
Open Mon-Sat 10 - 5. Closed Weds 
Niost comouters and software stocked. | 

BOOK THIS 
SPACE NOW 

RING 
01-437 0699 

COMPUTING TODAY JUNE 1984 

LANCASHIRE . 

LANCASHIRE - 
21 QUEEN STREET, MORECAMBE. 

Tel: 411435. Also open Sundays. 
=n 

LEIGH COLOUR 
LABORATORY LTD 
87 Chapel St., LEIGH, 
Tel: 0942 607661 
Open: 9 — 5.30. 

29 Hanging Ditch, Manchester. 
Tal: 061 832 2269 

Open: Mon-Fri 9.30am-5.30pm, 

Sat 10-5. Retail and Wholesale 

LINCOLNSHIRE 

SHARP CENTRE Mim 
16 Melville Street, Samiti 
Lincoln. 
Tel: Lincoln 32379. 

Open: 9Jam-5.30pm closed Wed. 

= COMPUTER SHOP 
404-406 Edgware Road, London W2 1ED. 

Tel: 01-402 6822 

Open: 6 days a week Order by phone or Call 
oe a eee te ee OPT 
Cy edt Ld SSS a WC nT 

A. J. Duchesne 
(Computer Consultants) Limited 

Specialists in Small Business Computing 

10-12 Creechurch Lane, London EC3A 5AY 

Telephone: 01-621 0433 

COMPUTING + 
264 Earls Court Road, London SW5. Tel: 01 
373 4508 of 01 373 5000 Ext 240 Suopr lers of 

ae ee are 
Cat th ot 

' roaumthe esa eerlpres eet F 
4 I SE 

WT es a ha A 

= thirerc prod 
JI 5 hk | 

SOUTH LONDON | 

CROYDON COMPUTER CENTRE 
Authorised Acorn Service Centre 
29a Brigstock Ad., Thornton Heath, 

ie Surrey. Tel: 01 - 689 1280 
; BBC. Acorn, Electron. Geme, Oric 

/CCC\ Kaga Microvitek “enith: Monitors 
SS SS LK 0 Be 4 P rit 1efrs Pape 

| MIDDLESEX 

L.B. ELECTRONICS 
11 Hercies Rd, Hillingdon. 

Tel; Uxbridge 55399 (24hr ans. service) 
Open: 6 days, 9.30am-Gpm, (lunch 1-2.15 except Sat 

= * co oh) ih wn . Fi nl 

Surplus equipment, memory, EPROMSs etc, Also : 
established mail order service 

NORFOLK 

ANGLIA COMPUTER CENTRE 

88 St Benedicts Street, 
Norwich. 

NM Tal; (0603) 29652 /26002. 
Open: 6 days 9am-5.30pm. 

4 

— a Fil 

| NORTHAMPTONSHIRE 

NORTHAMPTON 
HOME COMPUTER CENTRE 

584A Wellingborough Road, Northampton. | 
Tel: (0604) 22539 

Open: 6 days a week from 10 - 6 

NORTHERN IRELAND 

NEWBURN acs 
Lr Wool 

bart 

WHITEHEAD 78330 

VICTOR MORRIS GLascow 
| TANDY TRS 80, VIC 20, VIDEO GENIE, APPLE 

PANASONIC, CUMANA, EPSOM ETC. 

340 Argyle Street, Glasgow G2: 041 221 8958 

24 Gloucester Road, Brighton. 
Tel: 0273-698424. 

Open, Mon-Fri 10am-5.30pm, 
Sat 9am-5.30om 

| TYNE AND WEAR 

HCCS associATEs 
533 Durham Rd., Low Fell, 

Gateshead. Tel. Newcastle 821924. 
Open: 6 days 9am-5.30pm (Sat 

10am-5.30pm). Specialists in: Acorn, 

BBC, Video Genie, VIC 20. 

STEVE’S COMPUTER COMPANY LTD 

CASTLE ARCADE, CARDIFF 
Tel: 0222 — 371578 

OPEN: Mon — Sat. 9 — 5.30 
Craft a ary im — a A) iT 

FOR COMPONENTS TO COMPUTERS 



AT A GLANCE. ..AT A GLANCE...AT A GLANCE.. .AT A GLANCE.. .AT A GLANCE.. .AT A GLANCE.. 

| WALES | | 

SIR Computers Ltd. 
91 Whitchurch Road, Cardiff. 

Tel: 0222 - 21341 
(BI BIC; Sion 

LOOKING FOR MICROCOMPUTER 
HARDWARE OF SOFTWARE? 

THEN LOOK NO FURTHER THAN 

COMPUTAMART 

CEM TNichoLentre 
OEM COMPUTER SYSTEMS 

9-1] Regent Street, Rugby CV21 2PE, 

Tel: (0788) 70522/3/4 
THE FINEST COMPUTER SHOWROOMS IN THE MIDLANDS 

CARVELLS OF RUGBY LTD 
3/7 Bank Street, Rugby CV21 2QE 

: The Acorn/BBC Specialists a 

a eed tie ae 
alr oo oe 

Tel: Rug by 65275/Gae 

WARWICKSHIRE | 

BUSINESS & LEISURE 
MICROCOMPUTERS 
16 The Square, Kenilworth. 
Tel: Kenilworth 512127. ‘=. 
Open: Mon-Fri Qam-5pm. % day Thur 
(lunch 1-2). Retail and Wholesale. 

YORKSHIRE 

BRADFORD'S COMPUTER 
SHOP | 

at Thomas Wright (Bradford) 
Ltd., Thorite House, Laisterdyke. 

Tel: Bradford 668890. 
Open: Mon-Fri 8.45-5.30, (Sat izam) 

{— Please include my business details in the next available issue of Computing Today: 

Business Name: s @ : a * = &# & @ a = # a @ a cy s se # s » © . . s © . -_ «= . * . . a * @ . = @ a . a“ «€ : = @ s @ s = & s s . as . » # = a se @ 2 2 8 & @& ff eo” Sy 

EX a Oe een 2, CR Gan at alr Cnn NC Var, Ma nw arene, ae ac i Sn, Ar y \N ‘s 

ee se 2 eh ee ee Oe oe ee ee eee a aa dl 

ee ee ee ee ee ee et ee ee ee ee 

Gontaet (Office Wse iy hs cick aca octaco cpseiacs ce sinc wiace eiwin ale ie elise are ereaia athe ain eg ON WO alnlte wine a ete Cea @ are ae w avedeTa Wars 

Post To: Computamart, Computing Today, 145 Charing Cross Rd., London WC2H OEE. 
= a a eS ESE SS SSS SS ae ee eS SS SSS Sr ee Se SS LSS LLL SSS SS SS 
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Handic. 
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82 
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The SV-328 just goes 
On growing... 

SSA ered NS IS 

With sophisticated 3-channel ADSR sound, 
high resolution sprite graphics and a rapidly 
expanding library of software, theSpectravideo 
SV 328 is all you'd expect in a great games 
machine. 

A slick word processor-style keyboard, 
CP/M" compatibility and massive RAM 
expandable to full 144K) puts it in the business 
league. 

Spectravideo SV 328: Memory —32K ROM expandable to 96K, 80K on board RAM 
expandable fo 144K: Keyboard — full word ops ooo dg 87 keys, 10 function keys, built 
in cursor control: Graphics — 16 colours, 256 x 192 high resolution graphics, 32 sprites: 
Sound — 3 channels, 8 octaves per channel: CP/M* compatibility — to over 3000 existin 
sorbet So Storage — cassette drive, 256K disk drive capacity. Suggested retail 
price 

Spectravideo SV 318: Suggested retail price — £186. 

Spectravideo Peripherals: Cassette Drive: Disk Drive — single: Disk Drive — double: Disk 
Drive — full Business Pack: Mini Expander: Super Expander: Monitor: Printerwith Interface 
Card: Centronics Interface: RS 232 Interface: I6K RAM Pack: 64K RAM Pack: 80 Column 
Card: Coleco Adaptor: Quick Shot Joysticks. 

SRELTRAV/EZ.. 
Tomorrows Computers — Today 

Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH 
Telephone: 01-330 0101. Telex: 28704 MMH VANG 

And for keen programmers, the easy-to-use 
and space saving extended BASIC gives total 
control of all standard functions. 

Theres room to grow too—with a complete 
range of peripherals already available, 
including some of the best joysticks in the 
business. 

At £262 the SV328 is great value for money! 

Fillin the coupon today and we'll mail you a full technical brochure and latest test reports of 
the amazing Spectravideo range, or see it for yourself at DG Leisure Centres and most 
leading computer stockists. 

**CP/M is a registered trade mark of Digital Research inc 

To: Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH 

| am interested in Spectravideo computers and peripherals. Please send 
me the latest reports together with a full technical specification brochure. 

Name: 

Tou Nee YOST Coan: 

| 
| 
| 
| Address: 

| 

CT/6/84 



SUPERSOFT, Winchester House, Canning Road, Wealdstone, Harrow, Middlesex, HA3 7SJ Telephone: 01-861 1166 


